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electroluminescence 

Your  New  Frontier  In. Light 


Shopping  for  more  value  this  year? 

ONLY  KUHLMAN  TRANSFORMERS  GIVE  YOU 
ALL  THESE  EXTRAS  AT  NO  EXTRA  COST. . . 

1  “Quick-Grip”  connectors  2  sleeve-tyj)e  bushings  3  Celuclad  covers  4  low 
voltage  connectors  for  copjier  or  aluminum  conductors  5  SPI-65*  suj)er  insula¬ 
tion  6  shielded  primaries  7  extra  end-turn  insulation  8  “Lucite”  all-weather 
finish.  Your  local  Kuhlman  representative  has  all  the  facts.  Call  him  today  and 
find  out  about  all  the  exclusive  features  offered  this  year  by  Kuhlman. 

^Licensed  under  Westinghouse  Jnxuldur*  patent  rights. 


KUHLMAN  TRANSFORMERS 

KUHLMAN  ELECTRIC  COMPANY,  Birmingham,  Michigan 
Manufacturtrt  of  tran%form»n  sinco  1894 


Western  Division— Salinas,  California 


YOUR  JOB  .mi)  YOUR  COMPANY  |  NO.  10 

1,000,000,001  TAXES 


"I'he  pouer  to  tax  is  the  power  to  destroy" 


CHIEF  JUSTICE  MARSHALL  1819 


Back  in  1819,  Cihiel  Justice  Marshall  maile  the  state¬ 
ment  that  the  power  to  tax  involves  the  jjower  to 
destroy.  .Many  economists  think  that  it  is  high  time 
to  take  a  go<xl  hxik  at  our  tax  structure  in  this  coun¬ 
try  because  we  may  be  perilously  close  to  the  time 
V  hen  the  destructive  ellcxts  of  excess  taxation  come 
into  play. 

We,  as  citizens  of  a  tlemiKracy,  are  given  the  power 
to  tax  ourselves  and  thus  the  latent  |X)wer  to  literally 
ilestroy  our  system  of  individual  enterprise.  We  elect 
the  law  makers  who  can  enact  the  tax  laws.  These 
|K)liticians  in  turn  find  it  easy  to  supjxirt  programs 
that  will  increase  their  popularity  with  the  voters. 
In  turn,  these  programs  cost  money  and  the  money 
must  be  provideil  from  the  only  source  of  income  that 
the  government  has;  namely,  taxes. 

No  one  can  deny  that  taxes  are  necessary  to  support 
essential  functions  of  government.  It  is  when  we  go 
Ireyond  the  essential  functions  of  government  that 
the  real  dangers  of  excessive  taxation  begin  to  appear. 

Just  how  far  have  we  gone  in  this  matter  of  paying 
taxes?  It  may  surprise  you  to  know  that,  as  an  average 
employee  of  a  cor|X)ration,  you  work  2  hours  ami  10 
minutes  each  day  neither  for  the  company  nor  your¬ 
self— just  to  earn  enough  to  pay  your  tax  bill.  One- 
third  of  all  we  earn  as  individuals  goes  to  the  tax  col¬ 
lector.  .More  than  one-half  of  the  earnings  of  the  com¬ 
pany  we  work  for  goes  to  the  tax  collector  directly— 
and  the  company  acts  as  the  tax-collecting  agent  for  a 
substantial  percentage  of  the  money  it  takes  in  for 
such  things  as  smial  security,  unemployment  and  a 
host  of  other  business  “expenses"  that  in  reality  arc- 
various  forms  of  taxes  imjxised  to  support  the  many 
welfare  programs  and  obtain  other  needed  revenue 
to  supjxirt  the  various  levels  of  government. 

.\s  individuals,  our  “take  home”  pay  is  only  about 
three-fourths  of  our  actual  earnings.  The  other  quar¬ 
ter  has  been  deducted  for  the  tax  collector.  But  this  is 
only  the  beginning  of  our  individual  tax  contribution. 
When  we  start  spending  our  take-home  pay,  another 
big  bite  is  deducted  in  the  form  of  direct  and  hidden 
taxes  that  mount  up  to  nearly  $100  a  month  for  the 
average  citizen.  .Most  states  have  a  3  or  sales  tax. 
We  can  see  that.  But  how  many  housewives  know  that 
they  are  paying  151  hidden  taxes  whenever  they  buy 
a  loaf  of  bread  and  that  these  taxes  double  the  price? 

.Many  service  stations  post  the  price  of  gasoline  as 
19.9c  per  gallon  plus  10c  tax  so  that  you  will  know 
that  one-third  of  the  price  you  pay  for  gasoline  is  a 
direct  tax  contribution.  The  hidtlen  taxes  on  that 
gallon  of  gasoline  j)aid  bv  the  jiroducer,  refiner  and 


distributor  are  as  much  or  more  than  the  10c  imposed 
tlirectly  on  the  sale  ot  each  gallon. 

If  you  buy  a  new  compact  car,  the  hiiUlen  prices  in- 
cludetl  in  the  showrcMim  price  are  over  $300.  The  Tax 
Foundation  has  estimated  that  there  are  1 16  hidden 
taxes  in  the  suit  of  clothes  that  you  buy  and  that  the 
mortgage  that  you  sign  for  your  new  house  intitules 
600  hitiden  taxes. 

.-Ml  this  adds  up  to  the  fact  that  we  are  now  paying 
more  than  one-third  of  our  national  income  to  the 
tax  collector  and  our  law  makers  keep  on  enacting 
new  and  ingenious  laws  to  extract  still  more  dollars 
from  our  individual  ptxketbtxiks  and  the  tills  of  the 
companies  we  work  for.  .Already  this  high  taxation  is 
destroying  one  of  our  most  priceless  ingretlients  in 
the  individual  enterprise  system  —  initiative.  “Why 
w'ork  hard  to  get  ahead?  Why  start  a  new-  business 
when  the  tax  collector  is  standing  by  waiting  to  pick 
up  half  of  all  your  earnings?” 

We,  as  employees,  have  the  greatest  stake  of  all  in 
keeping  the  tax  take  within  bounds.  We,  as  g<Mxl 
citizens  and  voters,  can  stop  the  tlrift  toward  bigger 
pork  barrels,  give-away  schemes  and  unneedetl  ami 
unnecessary  programs  aimed  at  pampering  minorities 
and  winning  votes.  Every  time  we  let  the  government 
proviile  a  new  service  for  us,  we  ask  that  a  bigger  bite 
be  taken  out  of  our  earnings.  Every  time  we  add  to 
the  tax  burilen  we  reduce  the  opjxirtunities  for 
economic  growth  and  expansion  ami  the  areas  for 
individual  freedom. 

In  jtist  .30  years  the  cost  of  running  the  federal  gov¬ 
ernment  has  jumped  .30-foltl,  from  $3  billion  a  year 
to  $90  billion  a  year.  If  that  rate  of  growth  should 
continue  for  just  another  decatle,  the  tax  collector  will 
have  all  our  pay  check  instead  of  just  one-third— anti 
the  Ciolden  .Age  ol  Freedom  will  have  passed. 


“1  gel  the  ines.sage” 
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Advisory  Board 


Pacific  Sowriiwaat  R«9iMi 

i.  f.  Davanport,  Exacutiva  Vica-Pracidant 
Southarn  California  Editon  Co.,  Let  Anpalat 
R.  H.  Cockfiald,  Ganaral  Salat  Manapar 

Dapartmant  of  Water  &  Power,  lot  Anpalai 
Jetaph  Pangilly,  Vice.Pratidant 
Square  D  Co.,  Lot  Aitgelat 
Leonard  Hobbt,  Vica.Pratidant 
Smoot4iolman  Co.,  I  ng  la  wood 
H.  C.  Garttar,  Manager,  Wettern  Zona 
General  El^ric  Supply  Co.,  Lot  Artgalaa 
Sidney  Hill 

Hill  Electric  Co.,  lot  Angalat 
Victor  Hartley,  Managing  Director 
PCEA.  lot  Angalet 


Northern  Califomia  Region 

Walter  Maytham,  Vica^Pratideni 

Wattinghoute  Electric  Corp.,  San  francitca 
Norman  R.  Sutherland,  Pratidant 

Pacific  Gat  L  Electric  Co.,  San  Francitce 
Prod  Nicholat 

F.  M.  Nicholat  Co.,  San  Francitco 
Alfred  H.  AAayer,  Pratidant 

A.  H.  Mayar  Co.,  San  Francitco 
Paul  Churchill,  Regional  Manager 

Liite  Material  Irtduitriet,  South  San  FranclKO 
George  Abbatt,  Pratident 
Abbatt  Electric  Co.,  San  FracKitco 
Karl  Bautch,  Chief  Electrical  Ettginaa' 

Bachtal  Corp.,  San  FrarKitco 
Walter  Bayha 

Bayhe,  Weir  i  Fineto,  San  Francitco 


Intermounlain  Region 

R.  D.  Moody,  Manager 

Aliii<halmert  Mfg.  Co.,  Denver 
Devid  B.  Hyer  Jr.,  Preiideni 

Southern  Color^o  Power  Co.,  Pueblo 
D.  E.  Provott 

Stearnt  Roger  Mfg.  Co.,  Denver 
Ralph  Johnton,  Vlce-Pretidant  &  Gartaral 
Manager,  Sturgeon  Electric  Co.,  Denver 
Kan  G.  Eaton,  Dittrict  Maneger 
Anaconda  Wire  t  Cable  Co.,  Denver 
Howard  Patarton 

Petorton  Co.,  Denver 
W.  W.  Bowman,  Director  of  Publicity 
Utah  Power  S  Light  Co.,  Salt  lake  City 
A.  E.  Flemittg,  Dittrict  Manager 

General  Electric  Supply  Co.,  Denver 


Pacific  Northwetf  Region 
Eric  Nelton 

Shaffer  S  Nelton,  Seattle 
Ralph  Jamat 

Northwattorn  AgetKiet,  Seattle 
R.  B.  Lana,  Preticiant 
Induttrial  Electric  Co.,  Seattle 
Beverly  Travit,  Contulting  Eitgirtaer 

Seattle 

EuMrte  Starr,  Chief  Engineer 

ioitnovllla  Power  Adminittration,  Portlartd 
Thomat  W.  Deixall,  Chairman  of  Board 
Portland  Gerraral  Electric  Co.,  Portland 
D.  R.  McClung,  Pratidant 

Pacific  Powar  A  Light  Co.,  Portland 
Jamat  F.  Griava,  Vice-Protidant 
C.  C.  Moore,  Enginoort,  Portland 
Max  Wood 

Schwagar-Wood  Co.,  Portland 
R.  H.  Sroufa,  Exacutive  Vice-Protident 
Btubbt  Electric  Co.,  Portland 
AWan  F.  Krieg,  Managing  Diractor 
NEIPA,  Portland 


ELECTRICAL  WEST 

SPOKESMAN  FOR  THE  MOST  HIGHLY  ELECTRIFIED  REGION  OF  THE  U.  B. 


n 


C.  W.  Loihy,  Publisher 
Jack  Robinson,  Editor 
Peggy  Boyer,  Associate  Editor 
Miriam  Stuart,  Editorial  Assistant 


George  C.  Tenney,  President 
W.  A.  Cyr,  Consulting  Editor 
Hugh  James,  Engineering  Editor 
Ray  Bloomberg,  Pacific  Northwest  Region 


Douglas  Greenwald,  Economics  Consultant  Marvin  Petal,  Pacific  Southwest  Region 


Burkey  Musselman,  Washington  News 


Frank  Pitman,  Intermountain  Region 


CONTENTS  VC 

New  Frontier— ElettroluniiiieMrciKf 
Sealed  Insulation  Systems  by  C.  T.  Gutleben 
Variable  “C”  Constant  by  Howard  S.  Smith 

Present  Eleetrotiitions  . . 

Resiew  of  EHV  Transmis.sion  by  D.  H.  Sandell 

KMEL  Faces  the  I.vsues . 

No  Colton  Pickin’  Lighting  Here  . 

Selling  Electric  Heat  by  Demonstration 
Ring  Room  for  Relighting  by  Bill  Jones 

DEPARTMENTS 

Contracting  and  Construction  .  79  News 

Editorials  I,  56  Prodi 

Manufacturers  Literature  9t  Readt 

Meetings  Calendar  .  31)  Adsei 


VOL.  127,  NO.  4  OCTOBER  1961 


....  79 

.  34 

1,  56 

. 96 

91 

94 

....  30 

Adserlising  Index 

. 107 

Cover:  Electroluminescent  moods  created  by  the  new  flat  light  sources  offer  designers  new 
opportunities  with  a  flexible  medium  and  the  industry  with  an  expanded  frontier  in  light. 
Photo  by  Sylvania  Electric  Products. 


ADVERTISING  REPRESENTATIVES 

ATLANTA  9:  R.  K.  Bumgt,  137S  PeachfrM  St.,  N.  E..  TR  54523;  CHICAGO  II:  W.  C.  Me 
Murray  Jr.,  645  N.  Michigan  Ava.,  MO  4-5800;  DALLAS  1:  Frank  LaBaau,  901  Vaughn  Bldg., 
Rl  7-9721;  DENVER  2:  John  Pattan,  1700  Broadway,  AL  5-2981;  DETROIT  26:  Bill  McMurray, 
856  Panobscot  BMg.,  WO  2-1793;  HOUSTON  25:  Don  Hanson,  W-724  Prudential  Bldg., 
JA  6-1281;  LOS  ANGELES  17:  Bob  McGinnis,  1125  W.  Sixth  St.,  HU  3-5450;  NEW  YORK  36; 
Francis  X.  Roborts,  Nalson  L  Bond  Jr.  (Now  England),  500  Fifth  Ava.,  OX  5-5959;  PITTS¬ 
BURGH  22:  Don  Farris,  4  Gataway  Cantar,  EX  1-1314;  PORTLAND  4:  ScoH  Hubbard,  445 
Pacific  Bldg.,  CA  3-5118;  SAN  FRANCISCO  11:  T.  H.  Carmody,  Advartising  Salas  Managar, 
Patar  B.  Eban,  Dick  Alcorn,  Bamico  Johnston,  Advartising  Production  Managar,  255  California 
St.,  DO  3-4600. 

Offices:  Boston,  Cincinnati,  Cleveland,  Philadelphia,  St.  Louis,  Tulsa. 


Eloctrical  Wait  (with  which  is  consolidated  The  Journal  of  Electricity),  October  1961,  Vol.  127,  No.  4. 
Published  semimonthly  except  June  and  November  when  published  trimonthly  by  McGraw-Hill  Co. 
of  California,  James  H  AAcGraw  1860-1948}  Founder.  Office  of  publication,  235  N.W.  Park  Ave., 
Portland  9,  Ore.  See  panel  below  for  directions  regarding  subscriptions  or  change  of  address 

Exacutivo,  aditarial,  circa latian  and  advartlaltw  afficaa:  255  California  St.,  San  Francisco  II,  Calif 
Donald  C.  McGraw,  chairman  of  tho  board;  Georga  C.  Tanrtay,  president;  John  W.  Ottarson,  vice 
president;  Thomas  H.  Carmody,  secretary  and  treasurer. 

Paaltiao  and  caaiFany  cannactian  meat  be  Indicatad  an  sahacriplian  ardara.  Sartd  to  address  showr 

In  parwl  below.  Subscription  price  iisciudas  the  regular  monthly  issue,  the  rtaws  latter  Issue 
and  the  November  directory  issue.  United  States  subscription  rata  $3  a  year,  sirtgla  copies  50c 
(November  directory  issua  SI);  Latin  American  Republics  and  Philippine  Islands  i6  a  year;  Canada 
S4  a  yaar;  all  other  countries  $10  a  year.  Entar^  as  second  class  matter,  Dec.  17,  1956,  at  the 
post  office  at  Portland,  Ora.,  under  t)«a  act  of  March  3,  1879.  Printed  in  U.  S.  A.  Title  registered  Ir 
U.  S.  Patent  Office.  O  Copyright  1961,  McGraw-Hill  Company  of  California.  All  rights  rosarvod 

Uncanditienal  Ooarantaa;  Our  primary  aim  it  to  provide  subscribers  with  a  useful  and  valuable 
publication.  Your  comments  and  suggestions  for  improvement  are  erKOuraged  and  will  bo  mos* 
welcome.  Tho  publisher,  upon  written  request,  agrees  to  refund  the  part  of  the  subscription  price 
applyiitg  to  the  remaining  unfilled  portion  of  tho  subscription  if  editorial  service  it  unsatisfactory 


SUBSCRIPTIONS:  Send  subscription  corroapottdenca  and  change  of  address  to  Subscription 
Manager,  Eloctrical  West,  255  California  St.,  San  FrarKitco  Tl,  Calif.  Allow  30  days  for 
change  of  address. 


Pestm ester;  phase  seed  notice  3S79  to  Electrical  West,  2SS  Califomia  St.,  Sea  Francisco  11,  CalM. 


J 


BullDol  Eltcttic  Products  Division.  I-T-E  Circuit  Broalier  Company.  Box  177,  Detroit  32.  Micti.  In  Canada:  M  Clayson  Rd..  Toronto.  Ont.  Export  Division;  13  East  40lli  St,  Now  York  16,  N.  V. 


Consult  the  following  Pacific  Coast  representatives:- 


(xMat  EIcctrix'  A  Maxiufariurinn  ix>. 
1733  N.  E.  Seventh  Ave..  P.  O.  Bos  7866 
Portlaial  12,  oiregoo 


Yotinn  Klectrlr  A  Mfg. 
2134  Curtk  St. 
Denver  2.  Colorarlo 


Safety  Swiirhboarvi  txxmpany 
910-89th  Avenue 
Oakland  21,  California 


BullDog  Elec.  PrxMi.  («.  of  Laa  Aniielea 
3020  Supply  Ave. 

Loa  Angelee  22.  California 


I-T-E  CIRCUIT  BREAKER  COMPANY 

■  Ul.i.DOO  BCSCTRIC  PRODUCTS  DIVISION 


THE  SAFETY  SWITCH  THAT  CHALLENGES  COMPARISON! 


BullDog’s  general-duty 

safety  switch -a  star  performer 

indoors  and  out! 
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All  BullDog  general-duty  safety  switches,  in  either  in¬ 
door  or  raintight  enclosures,  combine  these  outstand¬ 
ing  features  for  maximum  safety  and  dependability: 

•  Minimum  arcing — double-break  switching 

•  Arc  control — Vacu-Break^  enclosed  chamber 

•  Pressure  contacts— Clampmatic*  spring  action 

•  Positive  switching — direct  handle  operation 


.  .  .  Plus,  all  current-carrying  parts  are  silvered.  And 
with  BullDog,  you  sell  a  complete  line,  competitively 
priced,  that  fills  all  over-the-counter  calls  for  general- 
duty  safety  switches.  The  switches  are  available  in 
both  NEMA  1  and  NEMA  3R  enclosures.  Challenge 
our  field  representative  to  prove  these  switches  are 
the  finest  ...  or  write  BullDog  for  details. 


Tbit  tymbol  tiondt 
lof  twitch 


Thit  tyfnbol  ttondt 
for  OUAIITY 


From  Crossarms  to  Complete  Towers . . . 

Alcoa*  Aluminum.  Dropped  from  the  air  or  built  straight  up.  ■  Designed 
and  fabricated  by  Alcoa  Structural  Division  for  economy  -  speed  —  strength. 


Aluminum  Company  of  America 
Structural  Division 
873-K  Alcoa  Building 
Pittsburgh  19. 
Pennsylvania 


STRUCTURAL  DIVISION 


Entartainmant  at  It*  Ba*t  ALCOA  PREMIERE 
ith  Frad  Aataira  a*  Host  Tuasday  Evanmg*.  ABC-TV 
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KILOWATT  HOURS 


CL  200  MQ-S  60  ru  Of 
240V  00  000  000  TA30 

.  3W  5WWLE  SUTOH  »»TTM0U«  METER  Kh  ^2  > 


Building  a  truly  better  watthour  meter  is  a  goal  that  might 
seem  impossible  in  accomplishment  when  compared  with 
standards  already  attained.  With  careful  deliberation  and 
decision,  Duncan  has  achieved  this  end  in  the  TYPE  MQ 
meter,  now  in  full  production  in  all  Classes — 10, 100  and  200. 


The  meter  incorporates  Duncan’s  shielded  top  magnetic 
bearing.  The  new  design  also  provides  for  front  removal 
of  the  rotor  through  new  positioning  of  high  energy, 
surge -resistant  Alnico  damping  magnets.  Positive  end 
play  control  of  rotor  . . .  separable  electromagnets  . . . 
simplified  assembly  and  adjustment  are  “user  approved’’ 
features.  Let  us  give  you  the  complete  story. 


Thinking  Ahead  . . .  Moving  Ahead 
...to  stay  Ahead  of  Demand" 


WATTHOUR  METERS  MOUNTING  DEVICES 

For  phone  number  of  closetl  represenlath'e  see  advertising  index  in  back  of  book. 
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Another  shopping  area  made  safe  and  enjoyable  with 

WELD-RITE  LIGHTING  STANDARDS 


When  Safeway  opened  its  Tahoe  City  Center  early  in 
1960,  Weld-Rite  standards  were  selected  to  light  the 
parking  area.  Safeway  is  a  long-time  user  of  Weld-Rite 
standards,  as  well  as  a  strong  believer  in  the  power 
of  good  lighting  to  attract  customers  and  to  improve 
parking  convenience  and  safety. 

D«signs,  sizM  for  any  noed 

You,  too,  will  find  Weld-Rite  standards  are  strong, 
weather  resistant,  long  lasting.  They’re  die-formed 
from  full  10-gauge  steel,  and  dip  painted  inside  and 

Yours  for  the  asking-28-page  BuUetirt  No.  7,  *Stee/  Lighting  Standards;" 

12-page  Bulletin  No.  6,  'Flood  Lighting  Poles."  Write  or  phone  today. 

OAKLAND  1.  CALIF. 

WELD-RITE  COMPANY 

Only  active  manufacturer  of  round  tapered  steel  poles  in  the  West 

Cumberland  3-9197 


out.  They’re  made  in  many  slim,  graceful  designs  for 
parking  lots,  recreational  facilities,  streets,  highways, 
and  all  areas  requiring  flood  lighting  for  safety  and 
security.  Sizes;  10’  and  up.  All  meet  EEI-NEMA  speci¬ 
fications. 

Quick  delivery  from  Western  plant 

Anchor  bolts  and  templates  first,  then  poles  exactly 
when  requested.  Compare  Weld-Rite  with  any  other 
lighting  standard  for  gauge,  stiffness,  load-carrying 
ability,  ease  of  erection,  weather  resistance,  beauty 
of  design,  delivery  and  price. 


For  photic  mimhcr  of  rloscrt  rcpresciitalh’c  sec  adi'crlising  index  in  back  of  book. 
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DEVELOPED  BY  PHELPS  DODGE  FOR  THE  ELECTRIC  UTILITY  INDUSTRY 


New  69  KV  High-Pressure,  Gas-Filled 
Aluminum  Sheath  Aerial  Cable 


Provides  Practical,  Economical  Design  for  Increasing 
Transmission  Requirements  in  Congested  Areas 


CABLE  SPECIFICATION 


...69  Kv. 

.  75  MVA 

.  25°C 

75°C 
90°C 
1000  ft. 


Voltage . 

Rating . 

Ambient  air  temperature . 

Conductor  temperature,  normal . 

emergency . 

Nominal  shipping  length . 

Cable  construction 

Three  compact  round  conductors . 

Graded  1  to  6  mil  wood  pulp  paper  insulation 

Two  steel  spiral  gas  channels  O.D . 

One  copper  tube  gas  channel  O.D. . 

Seamless  tubular  aluminum  sheath . 

Extruded  high  density  polyethylene  jacket.  . . 
Overall  diameter  . 


800  MCM 
315  mils 
0.760" 
0.625" 
180  mils 
125  mils 
4.15  in. 


200  psig. 
Mechanical 
HPG  type 

.Central  Gas  Cabinet 


Nominal  operating  pressure 

Joints  . 

Potheads  . 

Gas  supply . 


TESTING  SPECIFICATION 


below  1.0% 
Minimum 


Power  factor  at  90“C 
Ionization  factor  .  .  . 


Cable  was  installed  using  aluminum 
blocks  supplemented  by  periodic 
placement  of  steel  blocks  for  me¬ 
chanical  strength,  69  KV  cable  was 
pulled  into  position  from  reel  on 
trailer  to  messenger. 


Sixty  cycle  voltage  tests  to  ground 

Full  reel  . 

Sample  withstand  tests, 

6  hour  . 

one  minute . 


Impulse  withstand  voltage  test  to  ground  (IVi  x  40) 
Cable  and  splice . 

Load  cycle  test.  60  Kv.  to  ground,  100"C  copper _ 


Stable 
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Phelps  Dodge  has  designed  and 
fabricated  a  versatile  new  three- 
conductor  69  KV  aerial  cable  sys¬ 
tem  for  Long  Island  Lighting  Co. 
specifically  engineered  for  its  rap¬ 
idly  growing  suburban  areas.  This 
aluminum  sheathed  pa  per  insulated 
high  voltage  power  cable  may  be 
installed  on  distribution  poles  and 
offers  the  advantage  of  aerial  cable 
performance  at  a  cost  substantially 
lower  than  equivalent  underground 
cable  systems.  In  communities  with 
steady  population  and  industrial 
growth,  it  meets  a  current  need  for 
transmitting  increased  electric 
power  at  high  voltages  where  open 
wire  systems  cannot  be  installed. 

The  entire  circuit  includes  10,000 
feet  of  aerially  installed  cable  and 
3000  feet  of  directly  buried  under¬ 
ground  cable.  All  directly  buried 
underground  cable  was  provided 
with  a  high  density  polyethylene 
jacket  for  both  mechanical  and 


corrosion  protection.  Mechanical 
joint  sleeves,  developed  and  intro¬ 
duced  by  Phelps  Dodge  for  use  with 
aluminum-sheathed  cable,  together 
with  installation  techniques  that 
assure  dependable  cable  perform¬ 
ance,  were  used  in  this  LI  LCD 
project. 

Other  features  of  this  advanced 
aerial  cable  are  its  relatively  fight 
weight  and  small  diameter  for  its 
voltage  and  rating.  A  simple  pres¬ 
sure  control  system  maintains  the 
ni  trogen  gas  at  a  nominal  200-pound 
pressure. 

The  first  aluminum  sheathed 
aerial  power  cable  installed  in  the 
United  States  was  designed  and 
fabricated  by  Phelps  Dodge  in  1953. 
Over  the  past  years,  this  type  cable 
has  gained  increased  acceptance 
with  utilities  as  an  economical  and 
practical  answer  to  special  trans- 
mis.sion  problems. 

Pressurized  aluminum  sheathed 


PHELPS  DODGE  COPPER  PRODUCTS 

C  O  R  PO  R  AT  I  O  N 
300  Park  Avenue,  New  York  22,  N.Y. 


Underground  section  of  cable 
emerges  from  ground  in  a  specially 
designed  ventilated  riser,  spliced  to 
aerial  section.  Note  neat  appear¬ 
ance  of  cable,  including  normal 
joint. 


At  local  Intersection,  69  KV  cable 
shares  poles  with  telephone  cables, 
secondary  and  13  KV  primary.  Use 
of  aluminum  sheath  aerial  cable 
overcomes  objections  to  overhead 
open  wire  systems  in  communities. 


aerial  cable  was  first  installed  in 
this  country  in  1957.  During  that 
same  year,  design  was  begun  on  the 
cable  system  which  is  described 
here.  Phelps  Dodge  can  furnish 
aluminum  sheathed  power  cable 
systems  within  a  wide  range  of 
higher  voltage  ratings,  and  has  de¬ 
signed  and  fabricated  a  345  KV 
cable  of  this  type  with  a  capacity 
of  500  MVA. 

For  further  information  and  en¬ 
gineering  assistance  on  your  par¬ 
ticular  problems,  contact  your  local 
Phelps  Dodge  representative. 


Underground  portion  of  cable  is 
shown  in  trench  for  direct  burial. 
A  section  of  underground  portion 
was  drawn  thru  a  steel  sleeve  which 
had  been  driven  under  a  heavily 
traveled  parkway.  An  extruded  high 
density  polyf^thylene  sheath  was 
applied  over  aluminum  sheath  for 
mechanical  and  corrosion  protec¬ 
tion  of  underground  sections. 


Mechanical  termination  assembly 
showing  both  aerial  and  under¬ 
ground  terminationsofcablesystem. 
Termination  as.sembly,  an  above 
ground  spreader  type,  is  fabricated 
completely  of  aluminum. 


Foi  bhouf  munhri  of  closes!  represrntalh’e  see  advertising  index  in  back  of  book. 
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Save  50%  and  more 
on  voltage  re-regulation 

Now  Wcstini^housc  UXOR  EG*  can  handle  81%  of 
all  voltacte  rc-rcgulation  on  secondary  distribution 
systems — at  savings  up  to  60%.  The  introduction  of 
a  new  2'/6  K\’.\  UXOR  EG  extends  the  benefits  of 
this  lowest  cost  rcciulatin?  system  to  cover  a  total  of 
8  standard  ratim^s  in  over  600  transformer  styles. 

This  unique  Westinghouse  voltage  regulator  brings 
immediate  relief  to  secondary  distribution  problems, 
offers  a  new  concept  in  systems  design  and  voltage 
regulation  and  provides  sound  re-regulation  under 
emergency  conditions. 

L’XOREG  works  on  an  induction  principle  with 
two  sets  of  coils;  a  rotor  and  a  stator.  solid  state 
control  meters  the  input  voltage,  actuates  the  rotor 
which  raises  or  lowers  the  output  voltage  automati¬ 
cally.  Its  operation  is  maintenance-free  and  completely 
reliable.  Contact  your  Wcstinghousc  sales  engineer  to 
learn  how  other  electric  utilities  are  reducing  operat¬ 
ing  costs  with  UXOREG.  Or,  write:  Westinghouse 
Electric  Corporation,  P.O.  Box  868,  Pittsburgh  30,  Pa. 
}'ou  can  he  sure  .  .  .  ij  it's  H’estinghouse. 

The  154  K\’.\  UXOREG  is  available  to  handle  transformer 
ratings  up  to  25  K\'/\  and  the  RVW  model  handles 
ratings  up  to  50  K\'A.  Color -coded  for  easy  connection. 
Tank-mounting  bracket  has  standard  12*  bolt  hole  spacing 
for  pole  mounting. 

*Trid«Mifk  j-7o«7t 


Westinghouse 


1 
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INCE  1954,  Bethea  Company  has  made  and  shipped  aluminum  alloy  suspension 
clamps  to  string  over  26,500  miles  of  three  phase,  high  voltage  transmission  line, 
using  conductors  that  average  795,000  CM  —  enough  to  stretch  across  the  con¬ 
tinent  ten  times.  Dead  ends  sold  with  these  clamps  would  extend  the  line  another 
6,000  miles. 

Bethea  clamps  did  —  and  are  doing  —  the  job.  You  can  count  on  Bethea’s  high 
quality.  Bethea’s  ultimate  strengths  are  the  highest  in  the  industry,  yet  cost  no  more. 


/V^QU/ 

/  \  ANC 


QUALITY  CABLE  FITTINGS 
AND  CONNECTORS 


COMPANY,  INC. 

P.  O.  BOX  1407  -  BIRMINGHAM,  ALABAMA 


IMMEDIATE  SERVICE 


MAYDWELL  t  HARTZELL,  INC. 
Representative  nearest  you: 

no  E.  6th  St. 

Tucson,  Arizona  MAin  . 

120  So.  29th  St 

Phoenix  34,  Arizona  BRidge  ! 
427  W.  5th  St. 

Los  Angeles  13,  Calif.  MAdison  t 

5823  Henley  Drive 

San  Diego  20,  Calif.  JUniper 

870  Tennessee  St. 

San  Francisco  7,  Calif.  VA  < 

203  Genessee 

AAedford,  Oregon  SPring  4 

2318  N.W.  Vaughn  St. 

Portland  10,  Oregon  CApital  f 

1214  Poplar  Place— Sooth 
Seattle  44,  Washington  EAst  ‘ 

121  S.  Monroe  St. 

Spokarte  8,  Wash.  MAdison  ‘ 
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ci-Mtoft  of  chemicals  for  medorn  oyricwlsvro 


ELECTRICAL  INSTALLATIONS 


ATRAZINE 

SiMAZiNE 


Geigy  Industrial  herbicides  make  possible  full 
season  weed  control  from  one  application. 
Atrazine  or  Simazine  controls  both  broadleaf 
weeds  and  grasses — are  non-irritating  and 
low  in  toxicity  to  humans  and  animals.  Both 
provide  ease  and  economy  in  use. 

Plan  now  to  get  at  the  root  of  your  weed  con¬ 
trol  problem.  Your  supplier  has  Geigy  industrial 
herbicides  in  wettable  powder  or  granular 
form.  For  free  information  call  him  today  or 
write — Geigy  Agricultural  Chemicals,  Division 
of  Geigy  Chemical  Corporation,  Saw  Mill 
River  Road,  Ardsley,  New  York. 


ORIGINATORS  Of  DDT  INSECTICIDCS 


GET  AT  THE  ROOT 
OF  YOUR 
WEED  CONTROL 
PROBLEM 


GEIGY  AGRICULTURAL  CHEMICALS 


Division  of  Gngy  ChtmicMl  Corporthon  •  S«w  Mill  River  Road.  Ardeley.  N.Y. 


Ready  to  roll -with  supplies  from  Graybar 

Keep  your  fleet  ready  for  any  service  call,  with  all  the  supplies  it  needs 
—from  hardware  to  wire  and  conduit.  But  don't  tie  up  capital  in  do-it- 
yourself  warehousing^!  Let  your  Graybar  service  center  be  your  ware¬ 
house  for  service  fleet  supplies,  as  well  as  everything^  else  electrical. 
■  Prompt?  We  process  your  order  the  day  we  get  it.  And  with  your 
help— we  can  often  deliver  on  the  same  day,  too.  Here's  how:  we  work 


out  with  you  a  planned  purchase  prog^ram,  in  which  we  stock  what 
you  need  at  our  expense— even  if  your  requirements  are  unusual.  Tour 
own  inventory  is  minimum,  yet  you  g^et  what  you  want  when  and 
where  you  need  it.  ■  So  don’t  pay  the  cost  of  possession  that’s  the  pen¬ 
alty  of  an  unbalanced  inventory.  See  Graybar— for  everything.  Graybar 
Electric  Co.,  Inc.:  local  service  to  util- 

ities  through  coast-to-coast  warehousing.  lOdlAliW 
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32  parts  no  longer  needed 

.  32  potential  trouble-makers  eliminated! 


new  high-temperature  insulation  •  im¬ 
pedance  is  reduced  as  much  as  25%  — 
allows  full  utilization  of  the  greater  over¬ 
load  capacity  •  units  are  10%  lower,  10% 
lighter  for  easier  hanging  •  new  high- 
gloss-retention  paint  features  3  baked-on 
coats  •  new  nonaging,  reusable  gasketing. 

Call  your  nearby  A-C  office  for  more 
ENDUR-ALL  transformer  facts  or  write 
Allis-Chalmers,  Power  Equipment  Divi¬ 
sion,  Milwaukee  1,  Wisconsin. 

For  phonr  number  of  closest  representative  see  advertising  index  in  back  of  book. 


New  locked  core-and-coil  end-frame  con¬ 
struction  eliminates  32  nuts,  bolts  and 
washers!  Nothing  to  loosen  ...  no  welds 
to  break.  Unique  A-C  locking  straps  as¬ 
sure  uniform  high  compression  for  greater 
short-circuit  strength.  And  more  duct  area 
is  exposed  for  more  efficient  cooling. 

These  additional  A-C  enduring  values 

give  you  more  for  your  ENDUR-ALL 
transformer  dollar:  New  overload  capa¬ 
bilities  with  new  high-temperature  oil  and 


CNOUR-AU  it  an 
Allis-Cholmert  trodemark. 
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Distances  stretch  far  and  mountains  rise  high  in  the  Progress:  L  tah  L  spends  constantly  to  expand 

territory  served  hy  the  I  tah  Power  &  I.ight  (aimpany.  its  facilities  so  more  people  can  take  more  advantage 

The  vision  of  the  pcojde  strctcdic?.  far  and  rises  high  of  the  territory's  opportunities.  Construction  outlav 

also:  and  the  people  have  a  great  capacitv  for  pro-  in  the  past  ilecade  has  been  over  $16.5  million, 

gress.  That  is  why  the  territorv  is  growing.  I  tah  P  &  1.  enjoys  a  good  neighbor  relationship 

New  industries  of  manv  kinds  are  putting  forth  "ith  its  customers.  For  instaiu'e,  farm  and  home 

products.  Mineral  deposits  arc  being  brought  into  customers  pa\  an  average  of  2. 1  1  cents  per  kw,  1.5*' 

use.  Modern  agriculture  and  food  processing  are  below  tbc  national  average.  Their  average  use  is 

flourishing.  And  homes,  homes,  homes  are  going  up.  1.4/0  kw  per  year.  17*'  above  the  national  figure. 

I  tah  P  &  1.  is  like  the  people  it  serves.  Vision:  it  1  t^di  P  &  1.  is  a  far-sighted  good  neighbor  in  its 

is  one  of  .5.5  utilities  building  in  tin*  Hast  a  4().()(K)  kw  usc  of  jiaint.  too.  It  uses  Subox  paint  for  long-lived 

{uototype  higb  temperature,  gas-cooled  reactor  gen-  protection:  and  paints  its  substations  with  Subox 

crating  plant.  It  also  is  joining  with  7  otbci  ^X5‘stcrn  a»|ua  blue,  a  color  as  lively  and  pleasing  as  the 

utilities  in  a  research  program  on  thcrmoelcctricitv.  ten  itorv  the  company  serves. 


SUBOX  PAINTS  ^9 

Trod*  Wo'** 


Main  Office  &  Plant:  18  FAIRMOUNT  PARK,  HACKENSACK,  N.  J  •  SALES  ENGINEERS  IN  MOST  MAJOR  CITIES 
Affiliated  Plants:  Canada,  Mexica,  England,  Belgium,  Switzerland,  Austria,  Australia,  New  Zealand. 


Long  Island  Lighting  picks  Diesel  Peaking 

Long  Island  Lighting  Company  has  installed 
a  4000  KW  Electro- Motive  Peaking  Plant  at 
Northport,  Long  Island  to  provide  area  protec¬ 
tion  and  spot  peaking  by  remote  control. 

The  Plant  is  designed  to  also  supply  con¬ 
struction  power  and  emergency  starting  power 
for  a  large  steam  plant  now  being  built. 

WARNING-THiS  UNIT  IS  AUTOMATIC: 

This  sign,  which  is  attached  to  the  Electro- 
Motive  Plant,  points  up  an  important  operating 
feature.  In  the  event  that  a  line  outage  occurs 
at  any  time,  and  attempts  to  reclose  fail,  an  au¬ 
tomatic  signal  starts  the  Electro- Motive  Plant.  It 
comes  up  to  full  speed,  synchronizes  and  loads 


in  less  than  two  minutes  to  provide  emergency 
area  protection.  When  service  is  restored,  the 
Electro- Motive  Plant  automatically  shuts  down. 

PEAKING  SERVICE:  In  addition  to  providing 
emergency  protection  for  the  area,  the  Electro- 
Motive  Plant  will  function  as  a  spot  peaking 
power  generator.  For  this  service  it  will  be 
operated  by  remote  control  from  the  Hicksville 
Operations  Center.  And  the  quiet  smoke-free 
operation  of  the  Diesel  Plant  makes  it  ideal  for 
its  suburban  location. 

ADAPTABLE  TO  MANY  FUNCTIONS-The 

inherent  design  characteristics  of  the  Electro- 
Motive  equipment  on  the  Long  Island  Lighting 


Plants  for  economical  area  protection 

system  that  make  it  ideal  for  peaking  and  area 
protection,  also  make  it  well  suited  for  many  of 
your  system  requirements: 

•  fast  start  for  spinning  reserve 

•  automatic  dead  load  pick-up  for  area  pro¬ 
tection 

•  unattended  operation  for  remote  peaking 
service 

•  freedom  from  damage  to  components 

Electro-Motive  Division  •  general  motors 


caused  by  rapid  thermal  changes  occurring 
from  start  to  full  load. 

Available  in  units  from  2000  KW  to  10,000 
KW,  the  Electro- Motive  peaking  equipment  line 
contains  both  Diesel  and  dual-fuel  plants  that 
permit  matching  the  plant  to  exact  require¬ 
ments  for  the  most  economical  and  efficient 
operation  at  the  lowest  investment.  Ask  your 
Electro- Motive  representative  for  details. 


LA  GRANGE,  ILLINOIS 

In  Canada:  General  Motors  Diesel  Limited,  London,  Ontario 
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YESTERDAY’S  EXPERIENCE 


TODAY’S  PRACTICE 


Power  plants  by  Stearns-Roger 
contain  75  years  of  engineering- 
construction  background  and  the 
best  of  today’s  design  concepts. 
With  our  help  you  can  meet  to¬ 
morrow’s  power  requirements  effi¬ 
ciently  and  economically.  Your 
plant  will  incorporate  equipment 
and  configuration  for  precision  op¬ 
eration  and  will  provide  for  tomor¬ 
row’s  expansion.  Your  power  fa¬ 
cilities  are  our  business. 


Colorado 


P.  O.  Box  5SM  •  Oonvor  1 7, 


ENGINEERING  •  CONSTRUCTION 


Mlf :  1 

■f. 
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for  bimetallic  connections  in 
■  SEVERE  CORROSIVE  AREAS 


BLACKBURN  PAG  CLAMPS 


In  salt-laden  coastal  atmospheres,  in  fume-choked  industrial  areas 
.  .  .  millions  of  Blackburn  PAC  clamps  stay  on  the  job  year  after 
year.  No  breakdown.  No  deterioration  of  electrical  efficiency. 

We’ve  treated  them  even  worse  in  our  laboratory.  Over  10  years 
of  torturing  salt  spray  and  heat  cycle  tests,  and  they  still  perform 
like  troupers.  The  PAC  Series  is  the  most  corrosion  resistant, 
electrically  efficient  BIMETALLIC  connector  in  the  world!  The 
reason?  Some  exceptionally  fine  engineering  and  construction  that 
eliminates  soldei^  liners. 

We’d  like  to  show  you  how  these  extraordinary  clamps  are  made 
and  how  they  reacted  to  our  severe  testing.  Write  for  Data 
Folder  i(6007. 


Ja.spex* 


Corporation. 


1525  Woodson  Road  •  Saint  Louis  14,  Missouri 

For  phone  number  of  closest  representath<e  see  advertising  index  in  hack  of  book. 


American  Steel  and  Wire 
Division  of 
United  States  Steel 

Columbia-Geneva  Steel  Division,  San  Francisco.  Pacific  Coast  Distributors 
Tennessee  Coal  &  Iron  Division,  Fairfield,  Ala.,  Southern  Distributors 
United  States  Steel  Export  Company,  Distributors  Abroad 
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. . .  with  Amerzone-B  insulation* 

Amerzone  B  butyl  rubber  insulation  can  be  safely  operated  continuously  at  90°C 
copper  temperature.  This  means  you  get  a  45%  increase  in  current-carrying 
capacity  with  Amerzone  B  as  compared  to  the  capacity  of  standard  60°C  rated 
compounds.  For  network  service,  Amerzone-B  will  withstand  emergency  overload 
copper  temperatures  up  to  260°  for  short  periods  without  damage.  No  other 
rubber  insulation  has  such  exceptional  resistance  to  heat,  moisture,  ozone  and 
cold.  You  can  bend  it  at  — 40°F.  without  cracking.  Ozone  tests  to  industry  stand¬ 
ards  show  no  damage  to  this  dense,  nonporous  insulation.  Amerzone-B  insulated 
cables  installed  over  12  years  ago  are  just  as  good  today  as  they  were  when 
installed.  It's  the  ideal  insulation  for  5,000  to  15,000-volt  cable.  You  can  use 
USS  Tiger  Brand  type  RR  Cable  with  Amerzone-B  insulation  anywhere  .  . .  bury  it. 
put  it  in  conduits  or  ducts,  string  it  overhead. 

USS  Tiger  Brand  type  RR  Cables  are  also  made  with  other  types  of  rubber 
insulation,  each  one  compounded  to  do  a  special  job.  For  complete  information 
on  Amerzone-B  insulated  cables  or  any  other  Tiger  Brand  Cable,  call  our  nearest 
Sales  Office  or  write  American  Steel  and  Wire,  Dept.  1246,  Rockefeller  Building, 

Cleveland  13,  Ohio.  USS,  Tiger  Brar>d  and  Amenorte-B  are  registered  trademarks 

’Conditions:  3  single  conductors  Jt  4/0  in  ZVi"  conduit  (exposed  &  enclosed).  40’C  ambient  air  temperature 


For  phone  number  of  closest  represenlalive  see  advertising  index  in  hath  of  book. 
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HOLAN  CORPORATION-TIMPTE  DIVISION 

5990  North  Washington  Street,  Denver  16.  Colorado 

We  would  like  to  discuss  the  Holan  Live  Line  Bare-Hand  technique. 

Name _ Title _ 

Company _ _ _ _ 

Street _  _ _ 

City _ - _ _ _  Zone _ State  _ _ 


Now  In  The 


Holan  Team  To  Help 
Utilities  Launch 
Live  Line  Bare-Hand  Method 


2.  Solicit  utility  equipment  requirements  for  bare-hand 
work  and  incorporate  them  in  future  Holan  desifjns. 


4.  Help  establish  testing  standards  for  bare-hand  equip 
ment  and  make  available  Holan  services  and  facilities 
for  determining  standards. 

We  are  interested  in  your  future 
bare-hand  program  and  would  wel¬ 
come  the  opportunity  to  discuss  the 
revolutionary  new  concept.  Just  fill 
in  and  mail  the  coupon  and  we  will 
make  the  necessary  arrangements. 


A  special  Holan  team  will  start  a  follow-up  tour  of 
Western  utilities  this  month  to  present  more  detailed 
information  on  the  live  line  bare-hand  technique  of 
working  on  live  high-voltage  lines. 


Nearly  350  utility  executives  witnessed  work  demon¬ 
strations  of  the  Holan  Live  Line  Bare-Hand  Team  in  six 
locations  during  a  recent  two-week  period  and  saw  the 
team  slash  122  manhours  from  the  time  which  would 
have  been  needed  to  perform  the  six  work  assignments 
by  conventional  methods.  Holan  Corporation  sent  the 
team  into  the  field  April  1  after  pioneering  the  equipment 
used  in  the  development  of  the  new  technique.  Holan 
has  been  granted  the  exclusive  right  to  manufacture,  sell 
and  license  the  special  metal  shielding  (patents  applied 
for)  used  in  the  bare-hand  method. 


The  Holan  follow-up  tour  will  enable  utility  o|>crating 
and  executive  committees  to  discu.ss  in  detail  the  bare- 
hand  method,  its  applications  and  the  future  of  the 
program. 


To  help  utilities  launch  their  live  line  bare-hand  programs, 
Holan  representatives  will  offer  this  four-point  program 
1.  Coordinate  the  efforts  of  utilities  and  national  safety 
groups  in  setting  new  work  procedures  and  safety 
regulations. 


3.  Obtain  utility  personnel  training  requirements  prior 
to  establishing  a  Holan  training  program  for  the 
bare- hand  concept. 


Holan's  Live  Line  Bare-Hand  Team  cut  26  manhours  from  the 
time  needed  to  replace  a  jumper  at  this  134-kv  dead-end  tower 
that  had  become  too  tight  during  a  conductor  re-sagging  pro¬ 
gram.  The  Holan  team  —  now  on  a  coast-to-coast  tour  —  is 
proving  dailythattremendous  time  savings  are  possible  through 
the  use  of  the  bare-hand  method  of  working  on  energized 
high-voltage  lines. 

Holan  Corporation,  4100  West  150th  St.,  Cleveland  35,  Ohio 

Subsidiary  of  THE  OHIO  BRASS  COMPANY  HOlftM 
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BLUE  STAR  CONDUIT 


Now — from  Spang  comes  a  new  improved  galvanized 
rigid  steel  conduit.  Here’s  what  it  offers  you: 

new — best  thread  protection 
available  against  rust 

...  a  smooth,  uniform  zinc  galvanized  coating  on  every 
ridge  and  valley  of  every  thread  .  .  .  easy  coupling — can 
be  hand  tightened  the  whole  way  ...  no  thread  chasing 
...  no  excess  zinc  .  .  .  Preece-tested  to  assure  quality 
and  dependability. 

double  galvanized  coating  on 
the  conduit  for  extra  corrosion  resistance 

. . .  inhibits  white  rust  formation  . . .  eliminates  flaking  of 
finish  . . .  has  that  fine  spanGleam  appearance. 


NEW  — Ae/Zer  packaging  for  easier 
handling 

.  .  .  bundled  in  steel  strapping  in  sizes  up  through  2"  , . . 
shipped  on  a  one-ton  rectangular  lift  for  convenient  transit 
by  lift  truck.,  .cuts  handling  costs — makes  inventory  easier. 

*  *  * 

Save  installation  time,  get  top  protection  against  rust  and 
corrosion  with  new  Spang  Blue  Star  Galvanized  Rigid 
Steel  Conduit.  See  your  nearby  Spang  Distributor  for 
complete  details  and  samples. 

Spang  Blue  Star  Conduit  is  one  of  the  many  fine  products 
produced  by  National  Supply  Division,  Armco  Steel  Cor¬ 
poration,  Two  Gateway  Center,  Pittsburgh  22,  Penna. 


ARMCO  National  Supply  Division 

V 

For  phone  number  of  rlosetl  represenlath>e  see  advertising  index  in  back  of  book. 
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If  you  see  a  PG&E  lineman  with  this  strange-looking  gun,  he’s  stringing  power  lines — 
not  hunting.  Canyons,  dense  trees,  streams  and  other  obstacles  slow  up  power  line 
construction.  But  not  with  a  modern  line-throwing  gun!  It  can  shoot  a  light  line  more  ^ 
than  400  feet  over  obstructions — then  the  power  line  is  attached  and  hauled  through 
otherwise  impassable  sections  quickly — and  economically.  Saving  time  and  construction 
costs  with  efficient  methods  like  this  is  another  example  of  creative  engineering 
at  Pacific  Gas  and  Electric  Company  as  it  builds  ahead  for  a  state  on-the-grow. 


^  Jtk  V 


-i 


Shooting  power  lines  over  oanyons 
helps  keep  PG&E  service 
your  best  bargain 


ANOTHER  GENERAL  ELECTRIC  METERING  EXTRA  .  .  . 

Overniglit  delivery  from  41  local  warehouses 


To  help  you  cut  metering  equipment 
inventory  costs,  keep  stocks  balanced. 
General  Electric’s  standard  high- 
volume  meters,  sockets  and  instrument 
transformers  are  available  for  imme¬ 
diate  delivery  from  41  stock  points  in 
G-E’s  unique  “Jet  Stream  Service” 
warehouse  system. 

New  Jet  Stream  advances  mean  even 
faster  delivery.  For  example:  single¬ 
phase  demand  meters  and  transformer¬ 
rated  single-phase  meters  not  ware¬ 
house-stocked  are  now  shipped  in  only 
five  working  days,  cut  from  four 
weeks.  And,  polyphase  meters  are 
shipped  in  just  six  working  days. 


Here’s  how  Jet  Stream  Service  keeps 
local  stocks  of  G-E’s  high-quality  meter¬ 
ing  products  available  for  your  needs. 
Daily,  punched-tape  reports  on  sales  in 
each  of  the  -11  warehouses  ( regional  and 
local )  are  telegraphed  to  the  factory.  By 
computer  processing,  the  factory  ( 1 )  di¬ 
rects  replenishment  of  local  warehouse 
stocks  from  six  regional  stocks,  (2)  re¬ 
plenishes  regional  stocks,  and  (3)  pro¬ 
grams  production  to  meet  current  needs. 
General  Electric’s  program  of  best  serv¬ 
ice,  plus  superior  products,  adds  up  to 
your  best  metering  buy.  Get  the  full 
story — product  and  service — from  your 
G-E  Sales  Engineer.  715.09 


YOU  GET  ALL  10  METERING  EXTRAS 
FROM  GENERAL  ELECTRIC 

•  Jet  Stream  Service 

•  Statistical  Sample  Testing  Seminars 

•  Certified  Quality 

•  Meter  Courses 

•  Low  Cost  per  KVA 

•  Application  Assistance 

•  Product  Service 

•  Load  Building  Programs 

•  Industry  Communication 

•  Local  Personalized  Sales-Service 

GENERAL^  ELECTRIC 


KCARNBY 
PARC  WITH 


Interrupting  Rating 
RMS  Asymetrical  Amperes 


Indicating 

Non-Indicating 


49409 


Indicating 

Non-Indicating 


Indicating 

Non-Indicating 


Dead  Blade 
Disconnect 


49410-200 


Indicating 

Non-Indicating 


Dead  Blade 
Disconnect 


ENCIOSED  CUTOUTS  KEEP 
EXPANOINO  SYSTEM  NEEDS! 


...can  be  inexpensively  uprated  any  time 
in  the  future... by  simply  changing  doors 


Keamey  Enclosed  Cutouts  provide  an  ideal  solution 
to  a  perplexing,  two-fold  problem  faced  by  many  power 
systems  today: 

First,  that  of  specifying  low-cost,  dependable  fault  pro¬ 
tection  fully  adequate  for  present  needs,  yet  adaptable 
enough  to  comply  with  the  future  requirements  of  a 
rapidly  expanding  system  . . .  and  second,  that  of  up- 
rating  to  the  levels  of  future  system  demands  without 
incurring  exhorbitant  and  unnecessary  costs  of  usable 
product  obsolescence. 

In  addition  to  their  low  first  cost,  Keamey  Enclosed 
Cutouts  give  greater  long-range  value  for  every  cutout 
dollar  . . .  because  they  can  be  quickly  and  inexpensively 
uprated  in  continuous  ampere  rating,  interrupting  rat¬ 
ing,  or  both,  by  simply  changing  doors . . .  whenever 
exp>anding  system  requirements  make  it  necessary.  Each 
of  two  porcelain  boxes  accepts  four  interchangeable  door 
assemblies  and  provide  ade- 


replacement  of  entire  imits . . .  and  be  prepared  to  meet 
future  system  demands  for  dependable  fault  protection. 

Important  Design  Improvements  . . . 

Economy,  higher  interrupting  capacities  and  inter- 
diangeability  of  doors  have  been  achieved  with  no 
increase  in  price  or  sacrifice  of  high  quality.  Improved 
lower  trunnion  construction  permits  entire  recoil  thrust 
to  be  absorbed  by  the  trunnion,  porcelain  box  and  a 
heavy  duty  hanger  rather  than  by  the  upper  contacts; 
thus  high  pressure  low-resistance  contact  is  maintained 
during  each  interruption  and  throughout  the  service  life 
of  the  cutout.  Heavy  duty  hangers  are  standard  equip¬ 
ment  on  all  Keamey  Enclosed  Cutouts,  to  adapt  the 
cutout  to  future  system  requirements. 

A  highly  efficient  spring  flipper  whips  fuse  link  cable 
out  of  cartridge,  assures  positive  low  fault  intermption. 
Re-fusing  is  simple,  foolproof . . .  cartridge  locks  in  posi¬ 


tion  even  if  lineman  fails  to  snub  fuse  link  leader  tight 
. . .  contact  pressure  cannot  change. 

Lengthened  cartridge  tube  projects  slightly  below  the 
box  to  prevent  any  deflection  of  ionized  gas  which  might 
cause  internal  flashover. 

Plated,  box -type  terminals  accommodate  up  to  4/0 
stranded  copper  and  aluminum  conductor.  All  current 
carrying  parts  are  non-ferrous.  Duronze  hinge  pins, 
silver-to-silver  contacts.  Bolt-thm  construction  of  con¬ 
tacts,  brackets  and  terminals . . .  parts  cannot  loosen  or 
pull  out  of  housing. 


quate  interrupting  capacities 
to  meet  any  future  needs  up 
to  8,000  amperes  at  7.8  KV, 
10,000  amperes  at  5.2  KV  and 
14,000  amperes  at  2.6  KV. 

Buy  now  and  plan  ahead  for 
the  future.  By  specifying 
Kearney  Enclosed  Cutouts 
now,  you  can  minimize  inven¬ 
tories,  reduce  ultimate  main¬ 
tenance  costs,  eliminate  the 
high  cost  of  later  removal  and 


Doors  drop  out  to  full  180° 
angle  in  the  indicating  position. 


Doors  may  be  easily  removed 
or  inserted  from  any  angle  with 
standard  hookstick. 


Easily  converted  to  non- indicat¬ 
ing  by  inserting  only  one  screw. 


200  Amp 
Dead  Blade 
Disconnect 


For  phone  number  of  nearest  office  see  advertising  index  in  back  of  book 


for  bottor  lonstruftion . . .  safor  maintonanco . . .  spotify  KEAKHEY  produtts 


:JJAMES  R.KEARNEY  CORPORATION 


4224-42  Clayton  Av.nu.  •  St.  Louis  10,  Missouri 


PLANTS  AT;  ST.  LOUIS  •  MELROSE  PARK.  ILLINOIS  •  FAYETTEVILLE.  ARKANSAS  •  GUELPH,  ONTARIO.  CANADA  •  ST. THERESE.  QUEBEC.  CANADA 
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9AHGAHO  CLCCTIliC 
COMPANY 


"AiotherJS 
Metering  Valae 


SANGAMO 

SECTIQNALIZED 

CONSTRUCTION 


Watthour  meters  are  designed  to  do  their  job  indefinitely.  But 
occasionally  repair  may  be  required  ...  a  truck  grazes  the  meter 
. . .  a  rock  breaks  the  cover  and  dents  the  register  . . .  the  meter 
is  dropped,  the  disk  bent.  Whatever  the  cause,  Sangamo  sectional- 
ized  construction  enables  quick,  easy,  inexpensive  repair. 

Any  major  J3  component  can  be  inspected  or  repaired  without 
completely  disassembling  the  meter  or  returning  it  to  the  manu¬ 
facturer.  There  is  no  paper  work  delay;  the  meter  is  back  in  service 
quickly  . . .  reducing  meter  stocks. 

Parts  inventory?  Kept  to  a  minimum:  all  major  J3  components 

(except  frame  and  moving  system)  are  inter-  - - - 

changeable  w’ith  the  J2.  You  can  even  install  J3  / 
magnetic  flotation  on  J2  meters.  The  economies 
of  sectionalized  construction  are  realized  im-  I  flotiMn  1 
mediately  when  you  standardize  on  the  J3  .  .  .  Hn  ara 
unsurpassed  in  metering  values.  -Vv 

SANGAMO  ELECTRIC  COMPANY 

/sPRINQFIELD 

iiLUNOis 


Meetings  Calendar 

OCTOBER 

'i-b— Electric  League  of  Southern 
California,  Lighting  Progress 
Exposition,  Palladium,  Holly- 
wo^,  Calif. 

bS—Northu'est  Public  Power  Arm., 
Accounting  and  Finance  Sec¬ 
tion,  annual  meeting  and 
Workshop,  Snohomish  County 
PCD  .4uditorium,  Everett, 
Wash. 

16-18— iVort/iu'est  Electric  Light  & 
Power  Assn.,  Business  Devel¬ 
opment  Section,  Davenport 
Hotel,  Spokane. 

26- 27— Pacific  Coast  Electrical  Asm., 

Hanaiian  conference.  Prin¬ 
cess  Kaiulani  Hotel,  Hono¬ 
lulu. 

NOVEMBER 

6— American  Irutitute  of  Electri¬ 
cal  Engineers,  Los  Angeles 
Section,  third  Western  tech¬ 
nical  conference,  Biltmore 
Hotel,  Los  .4ngeles. 

24-29— Electrical  &  Home  Appliarue 
Show,  Balboa  Park,  San  Diego. 

27- 2S— Pacific  Coast  Electrical  Asm.. 

Administrative  Services  Sec¬ 
tion,  fall  conference,  Miramar 
Hotel,  Santa  Barbara,  Calif. 


7-8— ll  /is/iirigton  Public  I'lility  Dis¬ 
tricts  .4ssn.,  annual  meeting, 
.NeK  Washington  Hotel,  Se¬ 
attle. 

JANUARY  1962 

1-1-19— Los  Angeles  Winter  Market. 

\6-\9— Public  Utilities  Advertising 
Asm.,  Region  9  meeting.  Palm 
Springs,  Calif. 

22-26— Sow  Fratwisco  Market,  West¬ 
ern  Merchandise  Mart. 

FEBRUARY 

12-15— .-fir  Conditioning,  Heating  & 
Refrigeration  Industry,  12th 
National  Exposition,  Biltmore 
Hotel,  Los  .4ngeles. 

26-27— Pacific  Coast  Electrical  Asm., 
Business  Development  Section, 
Huntington -Sheraton  Hotel, 
Pasadena,  Calif. 

MARCH 

21- 2S—.\orthwest  Public  Power  Amt., 

12th  annual  Engineering 
Operations  Workshop,  Pasco, 
Wash. 

22- 2'S—Pacific  Coast  Electrical  Assn., 

Engineering  &;  Operating  Sec¬ 
tion,  Sheraton -Palace  Hotel, 
San  Francisco. 

26-21— PCEA,  Administrative  Services 
Section,  spring  conference. 
Villa  Hotel,  San  Mateo,  Calif. 

APRIL 

16-18— A’orf/iurst  Public  Power  Asm., 
22nd  annual  meeting.  Empress 
Hotel,  Victoria,  B.  C. 

25-29— Western  Space  Age  Industries 
and  Engineering  Exposition/ 
Conferertce,  Cow  Palace,  .San 
Francisco. 


16- 18— Poci/ic  Coast  Electrical  Assn., 

annual  convention.  Ambassa¬ 
dor  Hotel,  Los  Angeles. 

17 - IS— Illuminating  Engmeering  Soci¬ 

ety,  Pacific  Northwest  regi¬ 
onal  conference,  Spokane. 
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Chevron  OC  Turbine  Oil  helps  pump 
a  river  over  Eagle  Mountain! 


•  STANDARD 


ENGINEER'S  REPORT 


12,000  gallons  of  wator  a  second  are 

fort  ed  over  E^le  Mountain  by  the  big 
pumping  station  near  Desert  Center, 
t’^Iifornia.  This  station  is  one  of  five 
pumping  plants  on  the  654-mile  Colo¬ 
rado  River  Aqueduct  System,  longest 
and  largest  domestic  water  supply  line 
in  the  United  States. 

Chevron  Turbine  Oils  have  been  used 
here  for  over  20  years  to  lubricate 
all  bearings  in  200  cfs  Worthington 
centrifugal  pumps  and  12,500  hp  West- 
inghouse  and  Elliott  motors.  These 
three-story  pumping  units  are  continu¬ 
ously  subjected  to  start  and  stop  duty 
which  is  hard  on  bearings  and  on  lubri¬ 


cants.  Yet,  in  over  two  decades  of 
service  there  has  never  been  a  lubrica¬ 
tion  failure. 

O.  J.  Thompson,  Station  Chief,  reports: 
"At  our  last  major  inspection,  bearing 
surfaces  showed  only  minimum  normal 
wear.  Chevron  Turbine  Oils  have 
given  outstanding  performance  ever 
since  the  plant  was  opened  in  1939.” 

This  vast  aqueduct  system  is  owned  and 
operated  by  the  Metropolitan  Water 
District  of  Southern  California.  It  sup¬ 
plies  a  billion  gallons  of  water  a  day  to 
5  Southern  California  Counties,  in¬ 
cluding  90  incorporated  cities. 


Standard  Lubrication  Engineers,  working 
with  MWDSC  personnel,  recently  com¬ 
pleted  a  thorough  analysis  of  all  lubri¬ 
cants  and  equipment  in  the  system  . . . 
to  assure  economical  lubrication  and 
high  quality  performance  throughout. 

Lubrication  Problems?  Let  a  technically 
qualified  Standard  Engineer  help  you. 
The  largest  field  force  of  lubrication  en¬ 
gineers  in  the  West  is  at  your  service. 
For  this  valuable  free  technical  help  or 
for  information  on  any  petroleum  product, 
just  call  your  local  Standard  office,  or 
write  Standard  Oil  Company  of  California, 
225  Bush  Street,  San  Francisco  20. 


OF  CALIFORNIA 


STANOARD  OIL  COMPANY 


•  CRAilC  **enCV«OM**  AHB  CMCVRON 


;  universal 

I  compression  tap 

I  connectors  cover 

i  complete  conductor 

range  with  u 

40%  fewer  sizes 

i"' ^  i 


CABELOK"  CRIMPir-  ONLY  TAP  CONNECTOR  WITH  ADJUSTABLE  SPACER 

Ask  your  Burndy  representative  for  a  demonstration.  See  how  simple  CABELOK  CRIMPIT  is  to  install  .  .  .  it’s 
adjustable  spacer  can  lock  on  tap  or  run  or  when  properly  positioned  —  will  retain  both. 


-MORE  SIMPLY  INSTALLED 


r 


NEW 


lighter,  more 
rugged  crimping  tool 
—good  for  over 
90,000  crimps! 


.  X 


■r 


HYTOOL*  TYPE  MD6  installs  all  types  of  overhead  connectors  —  including  INSULINK*  and  LINKIT*  service 
entrance  connectors  as  well  as  CABELOK  CRIMPIT  and  full-tension  HYSPLICE*  on  overhead  line  conductors 
from  #6  thru  4/0. 

SIMPLE  DIE  CHANGE  —  Die  recess  is  also  a  crimping  groove  —  only  one  die  for  entire  CABELOK  CRIMPIT  range. 
Dies  snap  in  easily . . .  lock  positively. 


NORWALK,  CONNECT.  BICC-BURNDY  Ltd.  Prescot,  Lancs.,  England.  In  Europe:  Malines,  Belgium.  TORONTO,  CANADA 
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B.  C  Moy  Find  Power 
Market  in  Northwest,  Luce  Says 

Konneville  .Xilininistrator  C:hailcs 
K.  Luce  revealed  in  a  talk  to  the 
Electric  Club  of  Oregon  Sept.  7  that 
he  has  suggested  to  B.  C.  officials 
that  they  seek  a  market  for  surplus 
jxmer  among  private  utilities  in  the 
Pacific  Northwest. 

Luce  said  he  had  conterreil  in- 
lormally  with  Dr.  Ciordon  M. 
.S<hrum,  president  of  the  B.  C.  Pow¬ 
er  Co.,  and  chairman  ol  the  B. 
Energy  Board. 

The  Bonneville  administrator  sug¬ 
gested  that  Pacific  Northwest  private 
utilities  might  welcome,  under  cer¬ 
tain  (onditions,  a  long-term  supply 
of  power,  available  from  B.  C.  if  the 
pending  Columbia  River  treaty  is 
ratified  by  the  (Canadian  parliament. 

"British  Columbia  might  very  well 
find  a  market  for  a  substantial  por¬ 
tion  of  power  generated  at  U.  .S. 
downstream  plants  under  the  treaty 
without  going  beyond  the  Ixtund- 
aries  of  the  Pacific  Northwest,”  Luce 
said.  B.  C.’s  downstream  share  of 
Columbia  River  treaty  power  would 
total  1,300  mw. 

Luce  said  rates  on  the  downstream 
power  returning  a  reasonable  profit 
to  B.  C.  would  probably  be  about 
the  same  as  private  utilities  now  pay 
lor  Bt)nneville  |X)wer.  .\nd  BP.\  pow¬ 
er  now  .serving  the  utilities  would  be 
leleased  for  industrial  customers. 

B.  C.’s  Premier  Bennett  desires  to 
export  all  or  a  large  jjart  of  B.  C.'s 
treaty  power  that  would  be  gen¬ 
erated  at  U.  S.  dams.  Luce  said.  In¬ 
dications  are  that  the  province  will 
not  need  the  powet  for  20  to  25 
years. 

B.  C.  Plans  Burns  Lake  Project 

Queries  have  been  laisetl  in  British 
Columbia  as  to  why  the  governmenl 
has  approveil  pro|x)sals  of  its  Caown 
lompany,  B.  C.  Power  Commission, 
to  spend  $10  million  on  a  small 
hyilroelectric  project  in  the  Burns 
Lake  area  when  its  other  govern¬ 
ment  utility,  the  recently  acquire<l 
B.  C.  Electric,  has  announccxl  it  will 
jinneed  with  the  Peace  Rivei'  de¬ 
velopment  immediately  and  thus 
make  abundant  |X)wer  available  in 
the  same  area. 

Hon.  K.  Kiernam,  minister  of 
mines  and  a  member  of  the  power 
commission,  states  the  chief  reason 
is  that  power  will  be  needed  in  at 
least  two  years  while  the  Peace  proj¬ 
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ect  will  take  six  to  seven  years  to 
develop. 

He  said  oil-operatetl  diesels  were 
B.  C.’s  most  expensive  power  source 
and  the  hydro  project  would  be 
cheaper.  He  said  the  $10  million 
Fulton  River  Dam  and  power  plant 
would  ilevelop  only  15,000  kw, 
which  was  needed,  and  would  not 
interfere  with  the  Peace  project. 

While  the  government  has  ap¬ 
proved  the  right  of  the  B.  C.  Power 
Commission  to  apply  to  the  proper 
pn)vincial  authorities  for  water 
rights  for  the  project,  there  still  has 
to  be  a  formal  hearing  of  the  ap¬ 
plication. 

Senate  Group  Applies  Brakes 

.\  week  after  the  House  voted 
down  a  motion  that  would  have  de¬ 
leted  funds  for  federal  transmission 
lines  for  the  Upper  Colorado  Storage 
project,  the  Senate  appropriations 
committee  put  the  brakes  on  federal 
spending  lor  this  purpose.  The  com¬ 
mittee  approved  the  funds  for  line 
construction  voted  by  the  House  but 
prohibited  expenditure  of  part  of 
the  appropriation  until  further  ef¬ 
forts  are  made  to  work  out  wheeling 
agreements  with  private  companies. 
Such  arrangements  would  eliminate 
duplicating  transmission  lines. 

The  report  directed  that  funds  be 
used  for  three  specified  lines  (Flam¬ 
ing  Gorge-Oak  Cireek;  Glen  Canyon- 
Curecanti  -  Poncha;  Gunnison  -Blue 
.\Iesa-(Airecanti-.Montrose)  and  that 
with  respect  to  other  proposed  lines 
the  Secretary  of  Interior  and  the 
USBR  exhaust  every  jxissible  effort 
to  reach  wheeling  agreements  with 
the  private  utilities  to  accomplish 
their  purpose  and  that  the  officials 
report  back  to  the  Senate  and  House- 
appropriation  committees  no  later 
than  Feb.  15,  1962.  Ciommittee  vote 
»)n  the  directive  was  12  to  10. 
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Power  Export  Discussed 
At  Seattle  Meeting 

.Selling  surplus  Columbia  River 
power  to  California  woultl  be  a 
profitable  venture  if  the  Pacific 
Northwest  could  be  sure  of  getting 
the  power  back  when  it  needs  it, 
probably  about  1975. 

This  appeared  to  be  the  con¬ 
census  at  a  meeting  of  the  Columbia 
Interstate  C]  o  m  p  a  c  t  Commission 
Sept.  1 1  in  Seattle. 

Best  argument  for  sale  of  the  pow¬ 
er  is  the  hope  that  it  would  reduce 
the  deficit  of  the  Bonneville  Power 
.\dministration,  estimated  by  .Admin¬ 
istrator  Charles  Luce  to  reach  $15 
million  this  year.  Luce  pointed  out 
that  some  $32  million  worth  of  Co¬ 
lumbia  River  jxjwer  will  be  unused 
this  year  because  a  market  for  it  is 
lacking. 

Ken  Billington,  executive  secre¬ 
tary  of  the  Washington  PUD  .Assn., 
expressed  the  fear  of  Bonneville  cus¬ 
tomers  that  Bonneville  might  raise 
its  rates  in  1964  unless  it  can  get 
“back  into  the  black.”  Since  low- 
cost  electricity  is  one  of  the  area's 
best  industrial  assets,  such  an  in¬ 
crease  would  be  regarded  with  con¬ 
sternation  in  many  quarters,  he 
pointed  out. 

Most  forceful  speaker  against  ex- 
|)ort  of  power,  over  a  transmission 
line  requiring  an  investment  of  $160 
to  $200  million,  was  H.  Deway ne 
Kreager,  now-  a  private  economic 
consultant  in  Seattle  after  serving  as 
head  of  the  Washington  State  De¬ 
partment  of  Economic  Development. 
He  estimated  the  Pacific  Northwest 
would  be  short  of  firm  power  in 
seven  or  eight  years  and  would  have 
difficulty  in  recttlling  any  power  it 
might  sell  to  C^alifornia.  Further¬ 
more,  California  w-ould  use  the 
added  power  supply  to  its  own  ad¬ 
vantage  in  competition  for  new 
industries.  Kreager  said. 

.Also  taking  a  dim  view  of  the 
projx)sed  line  was  Maurice  Hatch 
of  tlie  Washington  Water  Power  Co., 
who  estimated  the  Northwest  had 
“less  than  a  10%  chance”  of  getting 
back  any  of  the  jx)wer.  Any  exchange 
of  power  would  result  in  Northwest 
hydro  displacing  the  “cheapest  steam 
power”  in  California  while  steam 
|X)wer  returned  to  the  Northwest 
during  hydro  shortages  would  be 
“most  expensive,”  he  predicted. 
Hatch  recalled  the  1952  brownout  in 
the  Pacific  Northwest,  when  “the 
power  we  purchasetl  from  California 
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Dedication  cereiiioiiio  during  the  conxiruction  o(  Sierra  Pacific  Power  C^.’s  new  thermal 
plant.  The  first  of  two  gavtiirliine  units  will  go  on  the  line  by  Nov.  I,  1961,  to  be  fol¬ 
lowed  by  a  scHond  in  1962  and  larger  steam-turbine  units  in  subsequent  years.  Standing 
at  the  edge  of  the  foundation  for  the  first  unit  are:  (left  to  right)  Frank  A.  Tracy,  Sierra 
Pacific’s  board  chairman,  for  whom  the  plant  is  named;  Edward  L.  Pine,  president,  Isbell 
Construction  Co.;  Nesada’s  C.ov.  Cirant  Sawyer;  (  harles  Hammond,  Westinghou.se  Electric 
Corp.,  supplier  of  the  first  unit;  and  Fred  L.  Fletcher,  president  of  Sierra  Pacific  Power 


was  the  inosl  expensive  I've  ever 
seen,  at  2c  a  kwh.” 

The  Washington  Water  Power 
executive  also  expressed  concern 
about  the  nature  of  the  intertie  line. 

"The  nonfederai  agencies  can't 
build  the  line  by  themselves  without 
an  agreement  with  the  Bonneville 
Power  .\dministration,  which  has 
more  than  half  of  the  available  sec¬ 
ondary  |K)wcr,''  he  points  out.  “.\11 
the  secondary  power  in  the  area,  fed¬ 
eral  and  nonfederai  alike,  would  be 
recpiired  to  pay  for  the  line.” 

Hatch  objected  to  “common  tar- 
rier”  provisions  of  a  proposed  fed¬ 
eral  line  which  would  allow  private 
utilities  to  use  the  line  “only  when 
Bonneville  is  not.”  He  also  sees  diffi 
(ulty  in  determining  whose  second¬ 
ary  power  should  be  sold,  since  both 
federal  and  nonfederai  agencies  have 
supplies  available.  Hatch  proposed 
that  the  Northwest  “cemcentrate  on 
saving  its  secondary  energy  to  use  in 
(f)njunction  with  (Canadian  storage." 

■Sol  .Scludt/,  manager  of  H.  Zinder 
Jk-  .\ssociates,  consulting  engineering 
firm  which  has  studied  the  projx)sed 
intertie  for  California  agencies,  spoke 
as  the  principal  projxment  of  the 
line.  California’s  steam  generation 
would  enable  the  Pacific  Northwest 
to  firm  up  400,000  kw  f)f  secondary 
hydro  energy  “at  less  cost  than  (ian- 
ailian  treaty  jx)wer”  during  low 
water  years,  he  saitl.  .Sihultz  agreed 
with  Billington  that  the  line,  paying 
for  itself  in  10  years,  would  be  of 
(ontinued  value  in  coordinating  pow¬ 
er  supplies  of  the  two  areas. 

The  commission  electetl  Thomas 
R.  Newell  of  Boise,  Idaho,  as  its  new 
chairman,  with  Alex  Coleman  of 
Idaho  Falls  as  vice  chairman  and 
John  C«X)ney  of  Sjxskane  as  sec  retary. 

^  .\Ithough  all  legal  obstacles  to  the 
construction  of  the  main  arch  of 
'Facoma’s  Mayfield  Dam  have  been 
removed  by  the  announcement  that 
the  sportsmen  suit  for  injunction  will 
be  abandoned,  physical  problems  are 
still  frustrating  the  city's  contractor, 
working  in  .Mayfield  Canyon  on  the 
C,owliu  River.  Judge  Hale,  Pierce 
County  Superior  Court,  has  signed 
an  order  admitting  the  sportsmen  to 
intervene  in  a  test  case  filed  by  the 
city  challenging  the  validity  of  In¬ 
itiative  25,  passed  at  the  last  election. 
Fee  Olwell,  attorney  for  the  sports¬ 
men,  states  no  new  effort  will  be 
made. 

►  Vancouver,  B.  C.,  will  spend 
$581,000  on  a  street  lighting  program 
immediately  as  a  winter  works  proj¬ 
ect.  The  work  was  planned  for  spring 
but  is  being  advanced  to  provide 
winter  employment. 


One-Year  Coordination  Agreement 

.\  one-year  coordination  agree¬ 
ment  designed  to  maximize  power 
prexiuction  at  Pacific  Northwest 
jxtwer  plants  (E\Vf..st  News  Letter, 
September)  has  been  signed  by 
Bonneville  Power  .Administration, 
the  Clorps  of  Engineers  and  nine 
private  and  public  utilities. 

Under  the  agreement,  the  federal 
government  will  receive  $l,10f),IHM) 
from  downstream  nonfederai  |x>wer 
producers  for  assured  capability  from 
upstream  federal  storage.  Smaller 
payments  will  be  made  by  and 
among  the  nonfederai  parties  for 
nonfederai  upstream  storage  bene¬ 
fits. 

The  agreement  was  cited  by  In¬ 
terior  Secretary  Stewart  Udall  as  evi¬ 
dence  that  “the  United  States  has 
moved  rapidly  into  a  position  to  im¬ 
plement  the  treaty  with  (Canada  for 
joint  development  of  the  Columbia 
River.”  BP.\  .Administrator  Charles 
Luce  said  the  one-year  agreement  is 
a  pilot  plan  expected  to  leail  to  a 
long-term  coortlinatioti  agreement. 
He  said  such  a  coordination  agree¬ 
ment  is  desirable  even  without  re¬ 
gard  to  the  treaty  that  necessitates  it. 

Signing  the  pact  in  addition  to 
BP.A  and  the  Corps  of  Engineers 
were  Grant,  (Ihelan  and  Pend  Oreille 
Cx)unty  PUDs,  City  of  Eugene,  Mon¬ 
tana  Power,  \Vashington  Water 
Power,  Puget  .Sound  Power  !k-  Light, 


Is  Signed  In  Northwest 

Pacilic  Power  Light  ainl  P«»rtlanil 
(ieneral  Electric  companies. 

Aluminum  Co.  of  .America,  which 
owns  a  share  of  the  output  of  Rot  ky 
Reach  Dam,  was  expected  to  sign 
following  review  of  the  contmet  bv 
(ompany  officials  in  the  east. 

At  presstime  the  city  of  Tacoma 
still  had  the  agreement  under  con¬ 
sideration  and  .Seattle  had  declined 
to  sign  the  multiparty  contract  but 
had  iniiicated  interest  in  a  separate 
agreement  with  Bonneville.  .Seattle's 
Paul  j.  Raver  earlier  had  told  the 
city  council  that  he  could  not  recom¬ 
mend  participation  because  “there 
are  just  tiM)  many  important  un¬ 
answered  tptestions.”  (aty  Light  has 
no  way  of  knowing  yet  what  the 
agreement  might  mean  to  its  pro¬ 
posed  $100  million  Boundary  Dam 
on  the  Pend  Oreille  River  or  on  its 
long-standing  arrangements  with 
Tacoma  C.ity  Light  for  exchange  of 
|X)wcr,  he  said. 

►  The  llniversity  of  Oregon  will 
pay  the  $5,000  additional  cost  fur 
underground  electric  service  to  West¬ 
moreland  X'illage,  a  married  student 
housing  center,  but  will  add  tiOc  a 
month  to  rental  charges  to  recap¬ 
ture  the  amount.  The  Eugene  Water 
&  Electric  Board  will  make  the  in¬ 
stallation.  which  will  total  $I0,<»W. 
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Realignment  in  B.  C 

Major  realignment  ol  the  terri¬ 
tories  served  by  the  B.  C^.  Electric 
and  B.  C.  Hydro  have  been  an¬ 
nounced  by  Premier  W.  .\.  C;.  Ben¬ 
nett.  The  change  is  effective  |an.  1, 
1%2,  and  is  the  first  major  move 
since  B.  (I.  Electric  was  taken  over 
by  the  government  toward  coordin¬ 
ating  with  the  B.  C.  Power  Cxmimis- 
sion. 

B.  C;.  Electric  will  take  over  the 
Ciariboo  district  and  central  a  n  d 
northern  B.  Ci.  from  the  B.  C.  Hydro 
and  will  retain  the  lower  mainland 
and  Fraser  V'alley  areas.  Whether 
the  power  plants  and  transmission 
systems  will  be  transferred  is  also 
left  unclaritied  in  the  Premier’s  an¬ 
nouncement  but  it  would  seem  to  be 
directed  mainly  at  the  power  dis¬ 
tribution  systems. 

'File  B.  C;.  Power  Commission 
(B.  (^.  Hydro)  will  continue  its  dis¬ 
tribution  in  Nanimo,  the  .\lbernis 
and  northern  \'ancouver  Island 
areas  anil  take  over  distribution  in 
V'ictoria  lity  and  district  from  the 
B.  Electric.  Fhe  B.  C.  Electric 
has  no  operations  in  the  Okanagan 
and  Kootenay  areas  but  tht*se  have 
been  aililed  to  the  territory  of  the 
B.  C.  Power  (^mnnission.  Presumably 
if  the  government  proceeds  with  its 
announced  consideration  of  taking 
over  the  West  Kootenay  Power  & 
Eight  anil  the  East  Kootenay  Power 
companies  now  serving  this  area, 
they  would  be  turned  over  to  the 
power  commission.  If  Premier  Ben¬ 
nett  can  work  out  his  differences 
with  Ottawa  it  will  be  the  B.  C.  Pow¬ 
er  Ckmmiission  that  will  handle  the 
project,  which  is  in  the  KiK)tenay 
area. 

Undecided  About  Kootenays 

No  ilecision  has  yet  been  reached 
by  the  B.  C.  Ciovernment  in  regard 
to  taking  over  the  East  and  West 
Kixttenay  jxjwer  companies.  Premier 
Bennett  in  a  national  TV  broadcast 
said  “we  may  or  we  may  not”  take 
over  these  companies.  He  also  said 
the  B.  C.  government  had  definitely 
no  intention  oi  taking  over  any 
other  private  industry. 

Despite  denials  already  made  by 
B.  C.  Electric  otticials,  Bennett  re¬ 
peated  that  the  government’s  move 
in  taking  over  the  company  had  “at 
least  stopped  any  more  increases”  in 
power  rates.  He  said  the  pattern  had 
been  for  the  B.  C.  Electric  “to  win  in- 
ireases  in  rates  from  time  to  time 
.  .  .  We  wanted  to  stop  the  increases 
and  eventually  bring  reduitions  lor 
our  own  industries.” 


Southern  California  Edison  CjO.  has  inoied 
part  of  its  administratise  staff  into  a 
neu  all-electrii  Id-story  office  buildin); 
in  Long  Beach,  following  the  official  ded¬ 
ication  and  open  house  on  .4ug.  21.  Tower¬ 
ing  abose  the  businevs  district,  just  a  few 
blocks  from  the  ocean,  the  $5,(MM),000  Edi¬ 
son  Building  is  ringed  with  windows  and 
affords  a  commanding  view  of  Long  Beach, 
its  harbor  and  shoreline 


Do-It-Yourself  PUD 

Directors  ol  the  Kei/er  Rural  Fire 
Protection  District,  covering  a  nine- 
square-mile  suburban  area  of  Salem, 
have  asked  the  Oregon  state  engineer 
to  authorize  their  area  as  a  PTl) 
without  election  under  terms  of  an 
Oregon  law  never  before  used. 

Oregon’s  law  governing  PUDs  ap¬ 
pears  to  provide  that  utility  districts 
may  be  formeil  in  this  manner  on 
the  structure  of  an  existing  taxing 
district  without  an  election. 

But  there  is  a  serious  question 
whether  the  1933  legislature  intend¬ 
ed  that  a  fire  district,  which  has 
limited  powers,  coidil  become  a 
PUD,  which  has  great  powers,  in¬ 
cluding  that  of  condemnation,  with¬ 
out  an  election.  The  state  engineer 
has  asked  Oregon’s  .\ttorney-Cieneral 
Robert  Y.  Thornton  lor  an  opinion 
on  application  of  the  law  to  the 
Keizer  situation. 

The  area  has  about  7,000  popula¬ 
tion  and  is  now  served  by  Portland 
Cieneral  Electric. 

►  Pacific  Power  &  Light  has 
started  removal  of  an  old  hydroelec¬ 
tric  dam  on  the  Umatilla  River  near 
Hermiston,  Ore.  The  dam,  being 
removed  to  clear  the  stream  for  fisli 
jjassage,  served  the  city’s  power  needs 
with  a  1.50-kw  generator  from  1913 
to  1940,  when  PP&:E  acquired  the 
svstem  from  Hermiston  Electric  Uo. 


Right-of-Way  Measures  Protested 

Fhe  Wyoming  PS(^  has  protesteil 
a  proposed  amendment  in  the  fed¬ 
eral  law  to  increase  the  costs  of  right- 
of-way  on  Bureau  of  .Management 
lands. 

The  Wyoming  PSU  said  the  pro¬ 
posal  would  result  in  increased  rates 
lor  telephone,  electric,  gas  anil  pipe¬ 
line  services. 

I'he  proposed  amendment,  pub¬ 
lished  in  a  federal  register  june  21, 
would  boost  the  present  rate  of  S5 
per  mile  for  crossing  BE.M  lanil  to  a 
minimum  of  $5  per  acre. 

.\lben  P.  Bruch,  PSU  chairman, 
saiil  the  change  woulil  increase  rates 
for  most  utility  companies  in  Wyo¬ 
ming  and  the  bixtst  would  be  passed 
on  to  consumers. 

In  its  formal  protest,  the  PSC;  said 
the  increase  would  be  discriminatory, 
would  hinder  expansion  of  service 
into  rural  areas,  would  increase  sur¬ 
face  damage  claims  and  woulil  be 
contrary  to  proceilural  due  process  of 
law  since  it  provides  for  no  hearingv 
or  oral  arguments. 

Appointment  Brings  Resignation 

.\ppointment  of  an  ex-employee  ol 
the  Ulark  Uounty  Pl'D  as  a  PUD 
commissioner  brought  about  the  res¬ 
ignation  .\ug.  29  of  V'incent  .\I. 
Uleavelanil,  manager  of  the  PUD 
since  1947. 

“1  think  appointment  of  a  former 
employee  as  a  commissioner  estab¬ 
lishes  a  dangerous  precedent  which 
would  interfere  with  the  efficient 
administration  for  which  I  am  re¬ 
sponsible,”  (deaveland  said  in  a 
letter  of  resignation.  His  resignation 
is  effective  Oct.  1. 

Cdeaveland,  an  employee  of  (dark 
PEID  since  1942,  is  a  director  of  the 
.American  Public  Power  .Assn,  and  a 
past  president  of  the  N’WPP.A. 

►  The  Tacoma  Utility  Board  has 
apjirovetl  a  $I58,2(MI  project  to  place 
|M>wer  lines  underground  in  the  Faw¬ 
cett  .Avenue  urban  renewal  area.  The 
cost  of  the  underground  utility  sys¬ 
tem  will  be  listed  as ’a  credit  toward 
the  city’s  one-third  share  of  the  net 
project  cost,  according  to  Urban 
Renewal  Director  Robert  Maffin. 
In  effect,  Maffin  said,  the  federal 
government  wall  put  two  ilollars  into 
the  project  for  every  dollar  spent  by 
(;ity  Eight  on  the  underground  lines. 

►  Pioneer  on  the  Ckriumbia,  the 
story  of  Bonneville  Dam,  is  avail¬ 
able  to  the  public  on  a  loan  basis 
from  the  U.  .S.  .Army  Engineers  at 
Portland.  It  runs  for  28  minutes. 


make  your  own 
scale  model 


N6ffl/  ALI-IS-CHALMERS 
'*  SURFACE-MOUNTED 
RESIDENTIAL  TRANSFORMER 

fully  compartmentalized 
for  safety  I 


SMRT 


FOLDING  INSTRUCTIONS  ON 
OPPOSITE  SIDE  FOR  MODEL 
OF  NEW  'SMRT* 

A.1S28 


ENDUR  Ail  is  on  Allis-Cholmers  trodcmark. 


Remarkable  new  Allis-Chalmers  single-phase,  sur¬ 
face-mounted  residential  transformers  are  avail¬ 
able  in  25,  37*72  and  50-kva  sizes,  15  kv  and  below. 


•  Light  weight  —  50-kva  unit  weighs  only  750  lbs. 
Does  not  require  large  crew  or  heavy  handling 
equipment. 


*  Disconnect  switch  and  secondary  breaker  handles 
are  on  LV  side— safely  away  from  HV  terminals. 


•  Tamperproof  mechanically  interlocked  compart¬ 
ment  doors  —  HV  compartment  has  steel  isolation 

^  barrier  to  protect  personnel  from  primary  circuit. 

Green  finish  blends  harmoniously  with  surround¬ 
ings. 

ENDUR-ALL  “locked”  core  and  coil  gives  you  more 
value: 

higher-temperature  oil  and  wire  insulation 

•  lower  impedance;  greater  cooling  duct  area 

•  greater  short-circuit  protection 

•  higher  overload  capacities 


•  Lower  than  your  office  desk  —  only  28*72  inches 
high  and  narrow  enough  to  install  between  the 
sidewalk  and  the  street. 


•  Removable  cable  compartment  —  lets  you  install 
HV  and  LV  cables  first;  then  position  cable  com¬ 
partment  and  bolt  into  place.  HV  standoff  insula¬ 
tor  holds  HV  cables  when  moving  transformer. 


COMPARE  SUPER-COMPACT  ALLIS-CHALMERS  SURFACE- 
MOUNTED  Residential  TransfjORMERS  WITH  ALL  OTHERS  I 

"SMRT"  is 


less  than  Va  the 
of  the  average 
of  six  other 

— A 


Oi 

I 


8 


o 

o 
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FOLDING  INSTRUCTIONS 

1.  Punch  out  model  along  perforated 
edge. 

2.  Crease  down  along  oil  scored 
edges. 

3.  Fold  port  containing  tabs  A  B  C  D 
over  so  that  they  ore  opposite 
marked  positions  A'  B'  C'  0'  and 
glue  in  place  to  form  transformer 
housing. 

4.  Insert  tab  F  in  slot  F’. 

5.  Fold  and  glue  tab  G  to  G'.  ^ 

6.  Fold  and  glue  tab  E  to  E'. 

7.  Fold  and  glue  tab  H  to  H'. 

8.  Insert  tab  J  into  J'. 


Dimensions  of  A-C  50-kva  Surface-Mounted  Residential  Transformers  “SMRT"  compared  with  six  other  makes 


Check  the  chart  below!  It  introduces  you  to  new 
dimensions  in  surface-mounted  residential  trans¬ 
formers.  Example:  the  A-C  50-kva  “SMRT”  is 
just  28^  inches  high,  29  inches  deep  and  18 
inches  wide!  That’s  just  15,660  cubic  inches  of 
cabinet  compared  to  competitive  cabinets  as 
large  as  83,927  cubic  inches.  Smaller  size  means 
easier  shipping  and  handling.  Foundation,  labor 
and  equipment  costs  are  lower. 

O 
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Moke 

A-C 

Brand  A 

Brand  B 

"  ! 

Brand  C 

Brand  D 

Brond  E 

Brand  F 

Height 

28'/i 

41 

46 

43 

38’/4 

38'/i 

42  ^ 

Depth 

29 

34 

44 

48'/2 

40 

45 

49 

Width 

18 

36 

41 

40 

37 

40 

36 

Cubage 

!  15,660 

50,184 

83,927 

83,420 

56,610 

69,300 

74,088 

;  %  larger  than  A-C 

:  - 

220% 

440% 

430% 

260% 

L,  ,  ■  .  .  ■  — _ 

340% 

370% 

Weights  of  compotitivo  units  or#  corrospondingly  grootor. 
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Write,  wire  or  phone  your  nearby 
A-C  office  for  more  .surface-mounted 
residential  transformer  facts  or  copies 
of  Ad  A-1528.  Allis-Chalmers,  Power 
Equipment  Division,  Milwaukee  1,  Wis. 


O 


ALLIS-CHALMERS 

Pacing  Power  Progress _ _ 


o 


OCTOBER  1961  •  ELECTRICAL  WEST 


39 


►  The  new  $145  million  production 
reactor  under  construction  at  the 
AEC’s  Hanford  Works  near  Rich¬ 
land,  Wash.,  will  produce  some  elec¬ 
tric  power  despite  Ck)ngressional 
action  in  regard  to  adding  generat¬ 
ing  facilities.  Steam  from  the  heat 
exchanger  system  will  be  used  to 
operate  a  15,625-kw  stand-by  gener¬ 
ator  at  the  reactor  installation,  AEC'. 
officials  at  Richland  said  recently. 
Steam  also  will  be  used  to  operate 
turbine-driven  pumps  to  recirculate 
water  in  the  reactor’s  primary  cool¬ 
ant  loop. 

Boundary  Project  License  Upheld 

The  FPC  has  upheld  granting  of 
the  Boundary  project  license  to  Se¬ 
attle  City  Light  and  denied  the  ap¬ 
plications  for  rehearing  requested 
by  the  Pend  Oreille  County  Public 
Utility  District  and  the  mining  in¬ 
terests. 

In  its  order  of  Sept.  6  denying  the 
request  for  a  rehearing,  the  FPC 
made  only  one  modification  to  its 
original  order  of  July  10,  1961;  it 
reinstated  the  FPC  examiner’s  pro¬ 
vision  assigning  48,000  kw  of 
Boundary  project  power  to  the  PUD 
if  and  when  needed  to  meet  local 
requirements  within  the  PUD’s  serv¬ 
ice  area. 

The  48,000-kw  allocation  would 
be  reduced  by  the  amount  of  any 
power  recaptured  by  the  PUD  under 
the  Box  Canyon  contract  with  Se¬ 
attle  and  sold  for  use  outside  Pend 
Oreille  County.  Clity  Light  has  been 
buying  nearly  all  of  the  output  of 
the  Box  Canyon  plant  since  1955. 

The  allocation  of  power  does  not 
affect  City  Light’s  plans  as  it  has 
continuously  offered  to  make  avail¬ 
able  to  the  PUD  a  block  of  Boundary 
|X)wer  at  cost  for  use  in  the  county. 

►  The  Western  Underground  Com¬ 
mittee  has  adopted  a  proposed  stand¬ 
ard  for  12-kv  pad  -  mounted  trans¬ 
formers.  It  is  believed  that  the  under¬ 
ground  committee  standard  is  the 
first  to  be  adopted  anywhere  in  the 
country.  Important  features  of  the 
standard  design  include:  (1)  high- 
voltage  and  low-voltage  compart¬ 
ments  on  one  end;  (2)  self-protective 
design  including  secondary  breakers 
and  high-voltage  fuse  link;  (3)  two 
stand-off  insulators,  and  (4)  inter¬ 
changeability  between  transformers 
and  cabinets. 

^  Arizona  Public  Service  Co.  has 
placed  $12  million  worth  of  $2,625 
cumulative  preferred  stock,  $50  par, 
with  institutional  investors.  First 
Boston  Corp.  and  Blyth  &:  Co.  acted 
as  agents. 
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Federal  Retaliation 

What  happens  when  the  50-)eai 
licenses  of  nonfederal  hydro  jx)wer 
projects  expire  has  been  raised  again 
in  Congress,  this  time  by  Sen.  Lee 
Metcalf  (D.-Mont.). 

Metcalf  raised  the  issue  this  time 
as  sort  of  “retaliation”  against  the 
lobbying  pressure  by  power  compa¬ 
nies  against  the  Hanford  reactor  and 
the  Upper  Colorado  transmission 
line  issues.  Previously,  the  question 
of  expiring  licenses  was  brought  up 
in  a  1958  hearing  by  the  old  House 
legislative  oversight  subcommittee. 
Nothing  was  concluded  in  that  hear¬ 
ing,  although  former  FPC  General 
Counsel  Willard  Gatchell  told  the 
House  unit  that  any  federal  takeover 
of  private  projects  (whose  licenses 
had  expired)  might  cost  more  than 
some  people  anticipated. 

Later,  last  January,  the  House 
unit  made  a  cryptic  statement,  in  its 
year-end  report,  that  a  “federal  vs 
private  power  fight  of  unprecedented 
proportions”  might  grow  out  of  the 
expiring  licenses,  unless  federal  pol¬ 
icy  was  established  in  advance  of 
the  event. 

Metcalf  related  the  license  study 
directly  to  the  Hanford  battle:  “It 
is  disturbing  that  the  day  after  the 
Russian  cosmonaut  circled  the  earth 
17  times  and  landed  safely  in  his 
homeland,  directing  world  attention 
to  his  nation’s  accomplishments  in 
the  new  space  sciences,  an  alignment 
of  vested  interests  would  even  seek 
to  prevent  the  construction  of  the 
world’s  biggest  atomic  generating 
plant  in  this  nation  ...  if  the  gov¬ 
ernment  is  going  to  be  stopped  short 
every  time  a  new  science  approaches 
practical  application,  then  perhaps 
we  had  better  start  looking  at  oppor¬ 
tunities  to  undergird  our  security  by 
recapturing  some  of  the  old  fash¬ 
ioned  means  of  production,  includ¬ 
ing  the  generation  of  energy.  Along 
this  line,  I  have  compiled  a  list  of 
hydroelectric  projects  in  the  U.  S. 
on  which  licenses  will  expire  in  the 
next  10  years  .  .  . 

“We  need  to  know  how  well  the 
private  utility  industry  has  done  its 
job  as  the  agent  of  the  government, 
whether  it  has  provided  the  nation 
with  most  motlern  facilities  and  an 
abundance  of  electric  power  at  low 
prices,  or  if  it  has  acted  as  a  brake 
on  development,  retarded  extensions 
of  services— as  in  the  case  of  rural 
areas— and  facilitated  or  retarded  our 
economic  growth.” 

Under  the  Federal  Power  Act,  li¬ 


censes  can  be  renewed  for  aiiothei 
50  years  either  to  the  same  or  a  new 
licensee,  or  the  federal  governmeni 
can  take  title.  In  the  latter  two  situ 
ations,  adequate  compensation  must 
be  paid  the  previous  licensee.  Anoth¬ 
er  possibility  is  that  the  licenses 
could  be  renewed  on  an  annual  basis 
to  the  previous  licensee,  while  final 
determination  is  considered. 

Manana  Mood 

The  late  days  of  Congress  re¬ 
vealed  a  willingness  to  pass  ovei  sev 
eral  front-burner  power  issues  until 
1963,  among  them:  (1)  a  bill  to  cre¬ 
ate  a  national  water  resources  coun 
cil,  river  basin  planning  commis 
sions  and  a  10-year,  $5,000,000  an¬ 
nual  federal  aid  program  for  states 
to  improve  local  water  projects;  (2) 
a  similar  measure  to  create  a  natural 
resources  planning  unit  at  the  White 
House— broader  than  the  water  coun¬ 
cil— and  possibly,  also,  a  joint  con¬ 
gressional  committee  on  natural  re¬ 
sources;  (3)  the  Fryingpan-Arkansas 
and  Burns  Creek  power  projects 
were  both  stalled  in  the  House  of 
Representatives  until  1963;  (4)  a  bill 
to  create  a  Delaware  River  compact 
commission  went  down  to  the  wire 
in  a  deadlock  between  the  Kennedy 
administration  (which  wants  a  pr'.f- 
erence  clause  included  in  the  com¬ 
pact)  and  spokesmen  for  the  four 
involved  states,  who  claim  the  clause 
isn’t  needed  nor  would  it  be  politi¬ 
cally  obtainable  from  their  state 
legislatures. 

.A  surprising  last-ditch  action  by 
the  House  appropriations  commit¬ 
tee  saw  a  $150,000  study  okayed  for 
|K)ssible  pumped  storage  power  proj¬ 
ects  of  the  Interior  Department. 
Earlier,  House  Interior  Chairman 
Wayne  Aspinall  (D-Colo.)  had  held 
a  brief  hearing  by  his  committee  to 
consider  authorizing  such  a  study, 
but  he  put  over  completing  the  hear¬ 
ings  until  January.  Aspinall,  report¬ 
edly,  was  a  little  miffed  at  the  appro¬ 
priation  committee’s  willingness  to 
approve  funds  for  the  study  before 
Aspinall’s  committee  had  had  a 
chance  to  look  at  or  authorize  spend¬ 
ing  the  money. 

However,  the  Interior  committee 
apparently  won’t  object  to  the  desig¬ 
nation  of  these  funds  in  the  big  pub¬ 
lic  works  appropriation  bill  for  that 
purpose.  Studies  will  be  carried  out 
—a  reconnaissance-type  study— in  the 
17  Western  states.  Later,  if  the  bu 
reau  finds  a  need  for  such  power, 
and  finds  many  suitable  sites,  the 
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(.oips  (>1  tngiiK'eis  also  may  make  a 
^lm^y  to  augment  the  USRR. 

Studies  woidil  look  at  (x>ssible 
lederal  j)owei  sites  and  would  con 
^idel  how  private  pumped  storage 
projects  could  be  licensed  at  federal 
reservoirs,  and  how  such  operations 
could  be  billed  to  pay  part  of  the 
Ic'd  era  1  reservoir’s  cost. 

New  Look  at  FPC 

A  “new”  Federal  Power  Commis¬ 
sion— now  with  a  Denmcratic  major¬ 
ity— has  taken  charge  in  Washington, 
joseph  .Swidler  became  chairman  of 
the  FPC  Sept.  1,  on  a  previoush 
reached  agreement  with  former 
Chairman  Jerome  Kuykendall,  who 
stejjped  back  to  commissioner. 

I.awrence  J.  O’Connor  was  given 
the  oath  of  ctffice,  joining  Howard 
Morgan  as  the  rest  of  the  Democratic 
majority. 

One  of  Swidler ’s  first  moves  as 
new  chairman  was  to  strengthen  the 
FPC’s  bureau  of  power,  by  adding  to 
it  all  electric  utility  rate  regulation 
and  power  reports.  Swidler  also  re¬ 
vised  the  old  offices  of  bureau  of 
rates  and  gas  certificates,  and  ac¬ 
counting.  .-\nd  he  created  a  new 
office  of  F'P(;  economics. 

•A  study  of  the  nation’s  fuels  and 
energy  needs  was  assured  before  Om- 
gress  this  year,  when  the  Senate  ap¬ 
proved  a  study  for  this  by  the  Sen¬ 
ate  interior  committee.  The  commit¬ 
tee,  earlier,  had  considered  a  bill  (by 
Sen.  Jennings  Randolph  of  W.  V'a.) 
to  create  a  special  senate  committee 
to  study  fuels  and  energy  needs.  A 
sum  of  $200,000  also  hacl  been  rec¬ 
ommended  for  the  special  study,  with 
.1  cutoff  date  of  January  1963. 

rhe  study  finally  approved  by  the 
committee,  however,  was  consider¬ 
ably  diflerent  in  procedure,  although 
identical  in  purjx)se  and  scope: 
only  $25,000  would  be  appropriated, 
the  Interior  committee  would  con¬ 
duct  its  own  study— with  the  addi¬ 
tion  of  three  senators  from  eastern 
coal  and  oil-burning  areas— and  the 
completion  date  would  be  January 
1962.  This  might  be  extended  an¬ 
other  year. 

Much  of  the  delay,  and  change,  in 
the  Interior  committee’s  final  rec- 
<*mmendation— the  one  the  full  Sen¬ 
ate  approved— was  clue  to  the  battle 
over  the  Hanford  reactor.  Interior 
(diairman  (dinton  .Anderson  (D 
.\.  .M.)  had  held  up  the  study  (which 
reportedly  would  help  coal  produc¬ 
ers  more  than  any  other  single  fuel 
source)  until  he  knew  how  coal- 
state  congressmen  planned  to  vote 
on  the  Hanford  issue. 


COMMUNICATIONS 


Wrong  Synchroniiation 

.Altt  and  W'tSdO.N  got  togethei 
iti  .August,  synchronized  their  oscil¬ 
lators  and  generators,  and  held  theii 
meetings  the  same  week  in  different 
western  cities.  Since  both  meetings 
are  of  interest  to  electric  utility  com 
m  unicat  ions  men  this  could  have 
been  very  frustrating.  Unhappily  for 
.AIEE  the  Pacific  general  meeting 
had  a  great  dearth  of  papers  per¬ 
taining  to  our  communications  prob¬ 
lems,  and  Wescon  did  have  a  few 
which  were  pertinent  to  mobile  ra¬ 
dio  usage,  so,  theoretically  at  least, 
W  escon  was  the  best  bet. 

The  Wescon  papers  dealt  with  the 
[jroblems  occasioned  by  the  contin¬ 
ued  channel  splitting  procedures  and 
the  consequent  decrease  in  spacing 
between  channels.  The  use  of  cavity 
rt'sonators,  crystal  filters,  notch  fil¬ 
ters  and  similar  devices  for  remov¬ 
ing  undesired  signals  or  signal  prod¬ 
ucts  was  discussed  in  detail,  (ieo- 
graphic  spacing  of  base  stations  was 
suggested  along  with  mathematical 
expressions  ancl  curves  for  determin¬ 
ing  the  magnitude  of  interference. 
If  several  base  radio  stations,  or  in 
fact  radio  stations  of  any  kind,  are 
operating  adjacent  to  one  another 
as  on  a  hilltop,  calculation  of  the 
intermodulation  products  may  be¬ 
come  a  very  gruesome  task.  One 
speaker  suggested  that  with  proper 
programming  a  computer  would  be 
a  powerful  tool  for  the  application 
engineer. 

While  the  .AIEE  meeting  had  very 
little  pertinent  to  communications, 
it  was  interesting  to  note  that  the 
relaying  discussions  kept  coming 
around  to  communications  channels 
as  a  weak  point  in  the  systems.  Pilot 
wire  channels  came  in  for  the  great¬ 
est  amount  of  criticism  in  general, 
and  one  speaker  remarked  that 
leased  lines  had  some  three  times 
the  trouble  that  was  experienced  on 
their  private  lines. 

►  With  the  increasing  use  of  re¬ 
motely  controlled  or  automated  sub¬ 
stations,  power  plants  and  similar 
facilities,  many  routine  checks  on 
equipment  operation  are  falling  by 
the  wayside.  One  casualty  has  been 
regular  readings  on  carrier  pilot 
channels  for  relaying.  These  can  be 
checked  for  operation  of  the  receiver 
and  transmitter  at  one  terminal,  or 
if  supervisory  is  available,  for  the 
whole  system  on  a  nonquantitative 
basis.  This  doesn’t  give  a  gixid  pic¬ 
ture  of  receiver  operation  at  the  re 
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mote  station;  however,  in  an  ellon 
to  remedy  this  unsatisfactory  situa¬ 
tion,  PCi  and  E  is  testing  a  system  to 
telemeter  carrier  pilot  channel  read¬ 
ings  back  to  the  control  station.  The 
prototypes  are  being  made  by  Noller 
Uontrol  Systems  of  Oakland  to  meet 
t!ie  requirements  at  a  cost  consider 
ably  less  than  that  of  the  more  elab 
orate  gear  which  is  now  in  common 
use.  .Most  engineers,  particularly 
those  with  large  numbers  of  carrier 
blocking  terminals,  won’t  have  to 
dig  far  back  in  their  memories  to 
remember  channel  malfunctions 
which  could  have  been  picked  up 
before  they  happened  by  such  a 
scheme. 

May  Expand  VHP  TV 

,A  possible  expansion  of  VHF 
TV'  may  result  from  recent  propo¬ 
sals  by  the  F'CC  which  were  pub¬ 
lished  in  the  .Aug.  1 1  issue  of  the 
Federal  Register.  The  commission 
feels  that  expanding  use  of  TV'^  will 
shortly  result  in  congestion  in  the 
V'HF  band,  or  has  already,  which  can 
not  be  expanded  to  cope  with  it  ad¬ 
equately.  They  propose  several 
solutions,  among  them  being  one 
which  would  vacate  the  VHF  band 
and  put  all  commercial  TV’  in  the 
V'HF  region,  which  is  now  lying 
largely  fallow.  Should  this  pro- 
jxisal  be  adopted  a  mad  scramble 
for  the  frequency  space  will  surely 
occur.  Fortunately,  electric  utilities’ 
interests  will  be  well  protected 
through  NU.UR. 

►  ,A  rather  amusing  but  effective 
application  of  radio  has  recently 
been  made  in  Yellowstone  Park  by 
the  National  Science  Foundation, 
the  National  Geographic  Society  and 
.VIontana  Wildlife  Research,  and 
others.  They  are  c'quipping  grizzly 
l>ears  with  small  radio  beacon  trans¬ 
mitters  having  a  short  range  ol 
about  five  miles.  Since  the  bears 
aren’t  notetl  for  their  good  disposi¬ 
tions  it  is  necessary  to  knock  them 
out  with  a  shot  of  tranquilizer  in  a 
special  syringe  which  is  fired  from 
a  safe  distance  or  used  after  they  are 
trapped.  The  batteries  are  good  for 
a  few  months  and  consequently  it 
will  be  possible  to  spot  their  loca¬ 
tion  at  any  time  and  thus  provide 
information  which  will  assist  in  the 
preservation  of  the  species  which  is 
believed  to  be  on  the  way  to  extinc¬ 
tion.  T(X)  bad  they  can’t  use  mikes 
and  broadcast  what  bears  sav  to  one 
another  when  alone. 
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►  Columbia  Electric  Co.  ol  San 
Francisco  has  been  awarded  a  $54.- 
319  contract  by  the  U.  S.  Army  En¬ 
gineers  for  furnishing  low-voltage 
switchgear  for  Ckrugar  Dam  now 
under  construction  50  miles  east  of 
Eugene  on  the  South  Fork  McKen¬ 
zie  River.  Equipment  includes  one 


PG  AND  E  A-PLANT  ONE-QUARTER  BUILT -Construction  of  Pacific  Gas  and  Elec¬ 
tric’s  Humboldt  Bay  nuclear  unit  near  Eureka,  Calif.,  ha.s  reached  25%  of  completion. 
The  huge  below-ground  cais.son  that  will  contain  the  nuclear  reactor  has  been  completed 
and  installation  of  apparatus  within  it  has  begun.  Workmen  in  the  picture  are  standing 
on  the  edge  of  the  caisson’s  inner  cylinder  into  which  the  reactor  pressure  vessel  will  be 
inserted.  The  caisson  extends  85  ft  below  ground  level,  contains  5,IIMI  cu  yd  of  concrete 
and  244  tons  of  welded  steel  plates.  The  61l,(NMt-kw'  nuclear-fueled  electric  generating 
station  is  scheduled  for  completion  late  in  the  summer  of  1962.  It  will  cost  $20  million 


6,900/480-v  double-ended  !>ubsta- 
tion,  one  480-v  duplex  control  cen¬ 
ter,  one  125-v  d-c,  120-v  a-c  control 
sources  distribution  board,  two  125- 
v  d-c  battery  chargers,  one  inverter 
set  and  one  lot  of  accessories  and 
spare  parts. 

Peace  Tunnel 

C^ontract  for  a  work  tunnel  as  the 
first  step  in  the  development  of  the 
Peace  River  in  British  Columbia  wilL 
be  placed  by  B.  C.  Electric.  Dr.  Gor¬ 
don  Shrum,  named  chairman  of  B.  Ci. 


GROWTH 


PG  ond  E  Pit  license 

The  FPC^  has  issued  a  50-yeai  li¬ 
cense  to  Pacific  Gas  and  Electric  lor 
a  projxjsed  $88.7  million  329,4(M)-kw 
hydroelectric  project  on  the  Mc- 
(douil  and  Pit  Rivers  in  .Shasta 
(bounty,  (ialif. 

The  proposed  project  would  con¬ 
sist  of  three  developments— .\IcC4oud- 
Pit,  Pit  No.  8  and  Pit  No.  7.  PG  and 
E  proposes  to  divert  water  from  the 
McCloud  River  to  a  jxtwer  house  on 
the  Pit  River  where  it  will  be  com¬ 
bined  with  Pit  River  flows  and  useil 
through  the  proposed  Pits  8  and  7 
ilevelopments.  The  water  diverted 
from  the  .McCdoud  River  would 
make  it  possible  for  the  company  to 
increase  the  installed  capacity  of  the 
two  Pit  River  plants  bv  50,000  kw, 
or  407c . 

The  McGloud-Pit  development 
woidil  consist  of  a  concrete  arch  di¬ 
version  dam  on  the  McCloud  River; 
a  reservoir  with  a  gross  storage  ca¬ 
pacity  of  35,300  acre-ft;  a  tunnel  17 
ft  in  diameter  and  40,500  ft  long: 
an  earthfill  dam  on  Iron  Canyon 
Cireek  creating  a  reservoir  with  a 
gross  storage  capacity  of  24,400  acre- 
ft:  a  tunnel  19  ft  in  diameter  and 
I2,5(M)  ft  long;  and  a  power  house 
with  an  installed  capacity  of  155,700 
kw. 

The  Pit  No.  8  development  would 
consist  of  a  concrete  gravity  dam  lo¬ 
cated  on  the  Pit  River;  a  reservoir 
with  a  gross  storage  capacity  of  about 
15,700  acre-ft;  and  a  |X)wer  house 
with  an  installed  capacity  of  73.8',)0 
kw.  The  Pit  No.  7  development 
would  consist  of  a  concrete  gravitv 
dam  located  on  the  Pit  River;  a  res¬ 
ervoir  having  a  total  storage  capacity 
of  34,000  acre-ft:  and  a  power  house 
with  an  installed  capacity  of  99,900 
kw. 

P(i  and  E  sought  a  license  for  each 
of  the  three  developments.  The  FP(i. 
however,  found  that  the  develop¬ 
ments  would  be  integrated  both  hy¬ 
draulically  and  electricallv  and 
would  be  operated  as  a  single  proj¬ 
ect.  In  these  circumstances,  the  com¬ 
mission  said  it  believed  the  three 
developments  should  be  placed  un 
tier  a  single  license. 


Electric  when  it  was  taken  over  re¬ 
cently  by  the  B.  C.  government, 
states  the  company  is  moving  as  rap 
idly  as  possible  toward  development 
of  the  Peace  River. 

The  work  contract  to  be  placed  in 
■September  will  cover  a  tunnel  that 
will  ultimately  form  one  of  the  three 
diversion  tunnels  costing  $18  million 
rhe  B.  C;.  highway  department  has 
started  an  access  road  to  the  pro 
posed  Portage  .Mountain  Dam  site- 
near  Hudson’s  Hope  in  north  cen 
tral  B.  C. 

B.  C;.  Electric  is  filing  formal  ap¬ 
plication  for  the  water  rights. 

►  New  Power  Plant  .\dded  to  Golo- 
rado  Project— 1  he  Bureau  of  Recla 
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More  Capacity  for  the  West  in  these  New  Developments 


Pacific  PoKcr  &  Light  Co.’s  $7,500,000  Iron  Calc  Project,  an  earthfill  reregulating  dam 
for  the  Klamath  Kiser  hydroelectric  developments  vthich  Pacific  acquired  in  its  merger 
with  Cx>pco,  reached  the  half<ompleted  point  in  August.  Scheduled  for  operation  in 
i>ecembcr.  Iron  Cate’s  power  house  will  add  18,000  kw  to  C^pco  Division  capability. 
Earth  haulers  dump  their  final  loads  atop  the  l7S-ft.  dam  structure  in  September 


Jaybird  power  house  of  the  Sacramento  Municipal  Utility  District’s  Upper  American 
River  project  began  generating  power  recently  with  its  first  66,500-kw  generator,  first  of 
two  to  be  installed.  The  power  house,  located  on  Silver  Creek  in  £1  Dorado  County,  60 
miles  from  Sacramento,  has  a  2,500-ft  penstock  that  drops  1,500  ft  into  the  canyon.  This 
development  is  designed  to  produce  238,000  kw  at  first  and  ultimately  500,000  kw 


mation  announced  it  will  construct 
a  hydroelectric  power  plant  at  Fon- 
tenelle  Dam  on  the  Green  River  as 
part  of  the  Seekskadee  project  in 
southwestern  Wyoming.  Seekskadee 
is  a  participating  project  of  the  Colo 
rado  River  Storage  Project.  Capacity 
will  not  exceed  10,000  kw. 

Yuba  Seeks  FPC  License 

Yuba  County  Water  .Agency  ol 
.Vlarysville,  Calif.,  has  filed  an  ap 
plication  with  the  FPC  seeking  a 
license  for  a  proposed  hydroelectric 
project  on  the  Yuba  River  and  its 
tributaries  in  Yuba,  Nevada  and 
Sierra  Ck)unties,  ('.alif. 

The  projxrsed  project  would  con¬ 
sist  of  an  impervious  core,  nKkfill 
ilam,  about  633  ft  high  and  1,800  ft 
long,  across  the  North  Fork  Yuba 
River  and  creating  a  reservoir  with 
gross  storage  capacity  of  930,000 
acre-ft;  four  diversion  dams,  on  the 
Middle  Yuba  River,  Oregon  Creek, 
North  Yuba  River  and  Yuba  River, 
having  a  combined  storage  capacity 
of  8,635  acre-ft:  six  tunnels;  and 
three  power  houses,  having  a  com- 
l)ined  installed  capacity  of  295,000 
kw.  The  cost  ol  tlie  proposed  project 
is  estimated  at  about  $148,030,000. 

\’nba  Ciounty  Water  .Agency  pro- 
|>osed  to  sell  power  generated  at  the 
project  to  Pacific  Gas  and  Electric. 

REA  Loans  Approved 

.Arizona:  .Mohave  Electric  Cooper¬ 
ative,  Kingman,  SI 87,000  to  finance 
construction  of  29  miles  of  distribu¬ 
tion  line  and  to  make  general  sys¬ 
tem  improvements. 

Utah:  .Moon  I.ake  Electric  .Assn., 
V'ernal,  $3,299,000  to  finance  acqui¬ 
sition  of  the  properties  of  Uintah 
Power  &  Eight  Co.  and  to  construct 
322  miles  of  distribution  line,  1 1 
miles  of  69-kv  line  and  two  snbsta 
tions  and  a  new  hydro  unit. 

Wyoming:  Carbon  Power  &  Light 
Inc.,  Saratoga,  $531,000  to  finance 
construction  of  31  miles  of  distribu 
tion  line  and  two  substations. 

Big  Horn  Rural  Electric  Co., 
Basin,  $446,000  to  finance  construc¬ 
tion  of  66  miles  of  distribution  line 
and  tw*)  substations. 

^  Low  total  bid  submitted  to  the 
Chugach  Electric  .Assn,  of  .Anchor¬ 
age,  Alaska,  for  constructing  power 
lines  on  the  Kenai  Peninsula,  was 
submitted  by  Gustav  Hirsch  Organ¬ 
ization  Inc.  of  .Anchorage.  The  bid 
would  cover  constructing  39  miles 
of  distribution  lines  and  a  short 
transmission  line  in  the  vicinity  of 
.Moose  Pass  and  Cooper  Landing. 
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S&C  power  fuses 
are  going  places 


The  power  fuse  has  come  a  long  way  in  fifty  years 
— from  S&C’s  liquid  fuse  to  S&C’s  sophisticated,  boric 
acid  fuse  of  today.  Now,  with  interrupting  ratings  up  to 
1,000,000  kva  in  the  Type  SM  (720  amperes  continuous), 
and  2,000,000  kva  in  the  Type  SMD  (540  amperes  contin¬ 
uous),  S&C  power  fuses  are  being  adapted  to  virtuaily  every 
conceivable  system  protection  need.  Power  fuses  are  used 
indoor  and  outdoor;  enclosed  and  in  the  open;  in  plants' 
and  buildings;  on  transmission  and  distribution  lines;  on 
overhead  poles;  in  pad  mounted  gear;  and  in  underground 
vaults.  These  fuses  provide  predictable  protection  with 
simplicity  and  economy.  That’s  why  they  are  going  places. 


OUR 

GOLDEN 

JUBILEE 


n*. 

I 
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Places  like  these: 

IN  PAD  MOUNTED  GEAR 

At  sectionalizing  points  or  connected  to  pad  mounted  trans¬ 
formers,  S&C  power  fuses  protect  (and  even  switch)  residential 
underground  circuits — in  air.  The  wide  choice  of  fuse  ratings 
enables  the  utility  to  uprate  its  underground  system  to  accom¬ 
modate  future  growth  needs. 


ON  WALLS 

Now  you  can  hang  500,000  kva  on  a  wall  with 
S&C’s  line  of  high-voltage  metalclad  fuses.  These 
compact  units  conserve  valuable  floor  space  while 
providing  fully  adequate  high-voltage  fault  protec¬ 
tion  on  industrial  and  commercial  power  circuits. 


IN  VAULTS 

Newest  addition  to  S&C’s  metalclad  fuse  line  is 
the  submersible  style  for  use  in  vaults  or  basements 
where  flooding  is  a  possibility.  Rated  at  4.8  and  14.4 
kv,  these  units  carry  200E  or  400E  amperes  continu¬ 
ous,  and  have  interrupting  ratings  up  to  500,000  kva. 


I 


IN  PLANTS  AND  BUILDINGS 

Power  fuses,  combined  with  load  interrupters  and  packaged  8is 
S&C  Metalclad  Switchgear,  cut  protection  costs  in  half  by  replac¬ 
ing  circuit  breakers.  Power  fuses  provide  needed  protection  against 
permanent  destructive  faults  encountered  on  industrial  and  com¬ 
mercial  high-voltage  circuits.  (Load  interrupters  do  the  switching.) 


IN  SUBSTATIONS 

ON  POLES 

The  1,0(X),000  kva  interrupting  rating  (at  34.5 
kv)  of  ^C’s  Type  SM  Power  Fuse  has  made  it 
first  choice  for  protection  of  large  power  transformers 
in  distribution  substations.  This  means  low-cost, 
maintenance-free  protection  against  primary  and 
secondary  faults,  without  main  line  outages. 

S&C  power  fuses  can  be  pole-mounted  for  line  sec- 
tionalizing,  fusing  distribution  transformers  where 
short-circuit  currents  are  unusually  high,  and  pro¬ 
tecting  distribution  feeders.  Low  energy  arc-extin¬ 
guishing  action  reduces  exhaust  blast  hazards  to 
tolerable  limits  for  linemen  and  the  public  alike. 

o 


S&C  power  fuses 


50/60  CYCLE  SHORT  CIRCUIT  INTERRUPTING  RATINGS  OF  S&C  TYPE  SIVI  POWER  FUSES 
In  Amperes,  Rating  Is  RMS  Asymmetrical— In  Kva,  Rating  Is  Symmetrical  3-Phase 
on  Basis  of  Asymmetry  Factor  1.6 


Nominal 

Rating,  Kv 

SM-4  REFILL  UNIT 

_ 

SM-5  REFILL  UNIT 

_ 

j 

Fuse  !  System 

1 

SN-4D  INDOOR 
HOLDER 
(with  Sneezer) 

SM-4B  INDOOR 
HOLDER 
(with  Nuffler) 

SM-4  OUTDOOR 
HOLDER 

(without  Sneezer 
or  Muffler) 

SM-50  INDOOR 
HOLDER 
(with  Sneezer) 

SM-SC  INDOOR 
HOLDER' 

(with  Muffler) 
Caution— See  Note 

SM-5 OUTDOOR 
HOLDER 

(without  Sneezer 
or  Muffler) 
Caution— See  Note 

- i _ 

Kva  Amp 
_ 1 _ 

Kva  {  Amp 

Kva  Amp 

Kva  Amp 

Kva  Amp 

45  000 

17  500 

80  0^ 

17  500 

90  0001 

1 

'l7~^ 

200  000 

44  500 

225  000 

43  500 

325  000 

41  500 

325  000  41  500 


195  000! 

25  000 

225  0001 

25  000 

260  000 

20  000 

195  000 

25 

225  000 

25 

500  00(H 
500  00(H 
500  000’ 
340  000  22  500  I  500  00(H 


'  20 

20 

310  000 

20 

20 

20 

375  000 

15  000 

15  000 

12  500 

1 

20( 

. i 

201 

435  000 

17 

17 

500  00(H 

40 

32 

32 

32 

750  000  32  000 


.  28  000 


.  28 


1000  000  28  000 


1 .  Available  only  when  furnished  as  an  integral  compo¬ 
nent  of  metal-clad  switchgear,  constructed  in  accor¬ 
dance  with  Data  Sheet  605-1  and  605-2. 


2.  Nominal  rating. 


OUR 

GOLDEN 

JUBILEE 


For  additional  information  on  S&C  power  fuses,  contact  your  local  S&C  representative  or  write  to: 

S&C  ELECTRIC  COMPANY 

4435  Ravenswood  Ave.  •  Chicago  40,  Illinois 

Specialists  in  High  Voltage  Circuit  Interruption  since  1911 


OCTOBER  1961  •  ELECTRICAL  WEST 


47 


MARKET  DEVELOPMENT 


NorthKest  Public  Power  Assn.  Power  L'se  Workshop  officers  for  1962  met  following  the 
three-day  meeting  in  Forest  (irose.  Left  to  right:  Harry  Sherman,  light  superintendent. 
Forest  Grove,  Ore.,  chairman;  Joe  Dressel,  manager,  consumer  services,  Klickitat  County 
PUD,  Cioldendale,  W'a.sh.,  vice  chairman;  and  Jim  McKinnon,  power  use  specialist,  Koo¬ 
tenai  REA,  C.oeiir  d’Alene,  Idaho,  arrangements  chairman  for  the  1962  workshop 


NWPPA  Holds  Power  Use  Workshop  in  Forest  Grove 


“How  to  change  the  tlestiiw  ot  our 
area”  was  the  theme  tor  the  North¬ 
west  Public  Power  .Kssn.'s  Power  I’se 
Workshop,  held  at  Forest  Cirove. 
Ore.,  Sept.  ()-8.  .Some  110  attemled 
the  sessions,  chaired  by  Lacy  Peoples. 
Cowlitz  Canmty  Pl'l),  section  chair 
man. 

Brainstorming  sessions,  a  popular 
innovation  at  last  year's  workshop 
in  Longview,  Wash.,  were  continued 
in  the  1961  meeting.  Topics  were 
selling,  competition-substitute  serv¬ 
ices,  youth  programs,  wiring. 

The  tlectrolarm  program,  sjjon- 
sored  by  TV.A,  was  described  by 
Ci.  D.  .M linger,  chiel.  Electrical  Dem¬ 
onstration  Branch,  FV'.A,  keynote 
speaker  for  the  conference.  .Stating 
that  the  program  means  to  the  farm 
what  the  Ciold  Medallion  means  to 
the  home,  .M linger  said  that  home 
economists  and  agricultural  engi¬ 
neers  from  cooperating  agencies  help 
rural  families  plan  improvements 
for  home  and  farm.  When  the  fam 
ily  draws  up'  a  plan  and  agrees  to 
follow  it,  as  its  budget  permits,  the 
farm  is  designated  an  Electrofarm 
and  receives  a  sign.  This  is  a  long- 
range  program,  he  said,  and  it  may 


take  the  larmer  several  years  to  hit 
his  goal. 

.\I linger  also  reported  on  load 
building  programs  on  electric  heat¬ 
ing.  all-electrical  schools  and  appli¬ 
ances. 

Promotional  rates  that  are  psycho¬ 
logically  sound  can  make  the  job  of 
selling  much  easier,  but  can  become 
a  real  problem  where  they  are  not 
psychologically  sound,  it  was  jiointed 
out  by  E.  Louis  Towne,  West  Ore¬ 
gon  Electric  Caroperative,  in  the 
panel  on  selling.  As  an  example,  he 
citeil  the  three-part  irrigation  rate, 
which  he  said  is  basically  good  but 
is  not  easily  understoml  and  there¬ 
fore  has  resulted  in  a  certain  amount 
ol  Iriction  between  consumers  and 
suppliers. 

.\  program  to  teach  young  people 
the  merits  of  public  power  was 
urgetf  by  L.  V'.  R-upp,  Yellowstone 
Valley  Electric  Ck)-op,  in  the  panel 
on  youth  programs. 

Policy  on  demand  metering  was 
covered  by  Glen  Sawyer,  Lane  Coun¬ 
ty  Electric  Co-op,  and  Ken  Crow, 
Cirant  County  PUD.  Citing  experi¬ 
ence  when  the  coop  lowered  tariff 
on  commercial  business  from  ap 


prpximately  double  the  residential 
rate  to  only  20%  above  it  (revenue 
loss  in  three  years  was  about  $20,000 
annually  with  little  or  no  effect  on 
public  relations)  Sawyer  gave  these 
do’s  and  don’ts:  Never  decrease  one 
schedule  if  there  is  any  possibility 
that  it  will  force  the  increase  of  an¬ 
other;  don’t  ever  install  a  demand 
meter  for  the  sole  purpose  of  in¬ 
creasing  revenue;  don’t  base  your 
reasoning  on  someone  else’s  experi¬ 
ence;  remember  that  rate  reductions, 
without  demand  meters,  ran  be  no 
better  than  rate  increases  with  de¬ 
mand  meters;  if  the  people  you  serve 
are  not  behind  you  because  they  lack 
the  information,  frank  discussion 
will  disclose  whenever  there  is  a 
reason  for  a  rate  revision. 

Crow  outlined  a  recent  rate  change 
in  his  area,  made  after  a  detailed 
study,  which  he  said  had  brought 
good  customer  reaction. 

Discussing  Bonneville’s  reactivated 
power  utilization  program,  W.  A. 
Galbraith,  BP.A  power  utilization 
specialist,  said  it  seems  reasonable 
to  predict  that  within  ten  years  most 
homes  in  the  Pacific  Northwest  will 
be  equipped  with  200-  to  .SOO-amp 
entrance  boxes  and  will  be  consum¬ 
ing  from  15,000  to  25,000  kwh.  In 
the  next  ten  years  loads  in  the  area 
will  double  as  a  result  of  good  pro¬ 
motional  load  building  programs,  he 
said. 

.Area  development,  gas  competi¬ 
tion,  public  relations  in  the  space 
age,  how  to  tleserve  a  good  press, 
how  to  plan,  conduct  and  appraise 
a  power  use  program  were  other 
topics  discussed. 

The  next  meeting  will  be  in  C.oeur 
d’.Alene,  Idaho. 

^  Waste  king  Corp.  has  announced 
a  $1,900,000  advertising  and  sales 
promotion  program  for  the  fiscal 
year  ending  March  1962.  The  drive 
will  spread  across  the  entire  product 
line  including  waste  disposers,  dish¬ 
washers,  ranges  anil  commercial 
equipment. 

►  The  Moore  Co.  has  been  ap 
pointed  distributor  for  Packard  Bell 
radios  and  TV  in  the  Portland  area. 
Owned  by  (ieorge  .M.  .Miller,  the 
firm  has  moved  to  new  headquarters 
at  1211  N.W.  Glisan  St.  Dean  Mui 
kle  and  Don  Ryan  will  handle  sales. 

►  .Step  Into  a  Bright  New  World  is 
the  title  of  G-E’s  32-page  booklet  out 
lining  the  comfort  and  convenience 
of  all-electric  Gold  Medallion  homes. 
The  booklet,  which  takes  the  readei 
from  room  to  room,  may  be  secured 
for  15c  from  General  Electric  Co., 
New  Concord,  Ohio. 
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No  need  to  order 
itore,  and  issue  22  different  items  for 
a  cable  joint  —  G&W  furnishes  everything  you  need 
for  a  cable  splice  in  one  complete  package! 

A$k  your  GAW  representative  for  further  details  or  write 


G&W  ELECTRIC  SPECIALTY  COMPANY 

3506  WEST  127th  STREET  •  BLUE  ISUND,  ILLINOIS 
^  1  ^  CANADIAN  MFR.  •  POWERIITE  DEVICES.  LTD. 

Iligi^  TORONTO,  MONTREAL  &  VANCOUVER 

Superior  quality  standards— inspired  specialised  design 


161-3 


OUTSTANDING  ELECrTRICAL  INSTAL 
LATIONS  in  commercial  buildings  art- 
being  awarded  an  all-electric  merit  plaque 
by  tbe  Los  Angeles  Department  of  Water 
A-  Power.  Tbe  bronze  plaque  to  be  in¬ 
stalled  in  an  entrance  or  lobby  as  the  hall¬ 
mark  of  an  all-electric  building  is  shown 
here  by  Chester  B.  Little,  left,  manager  of 
commercial  sales,  and  Robert  H.  C^kfield. 
general  sales  manager  for  the  department. 
More  than  50  commercial  buildings  com¬ 
pleted  in  the  area  recently  are  all-electrit , 
CxTckfield  said,  and  many  of  the  multi¬ 
storied,  high-rise  buildings  now  under  con¬ 
struction  will  be  eligible  for  special  merit 
award  recognition.  Smaller  buildings,  too, 
are  going  all-electric,  he  said 


Keeping  line  clenfonM  costs  DOWN 
goodwill  UP 


Proven  power  equipment  and 
Davey  trained  rope  climbers . . . 
that’s  what  makes  Davey 
Surgical  Line  Clearance  so 
economical.  Utilities  can  rely 
on  the  dependable,  efficient, 
and  adaptable  Davey  crew. 
It  will  pay  you  to  talk  over  your 
tree  maintenance  problems 
with  the  West’s  leading  line 
clearing  specialists — Call  Davey. 


DAVEY 

TREE  SURGERY  CO.,  LTD. 

OF  CALIFORNIA 

SAN  FRANCISCO  •  Rust  Bu  Iding 
LOS  ANGELES  •  Story  Building 


Progress  Report 

Natural  gas  appears  to  be  making 
more  inroads  against  oil  heat  than 
electric  heat  in  the  Eugene  area. 
Byron  Price,  superintendent,  re- 
porteil  to  the  Eugene  Water  &  Elec¬ 
tric  Board.  He  noted  that  of  629 
homes  built  in  Eugene  since  januarx 
only  37  were  heated  by  natural  gas. 

In  a  breakdown  for  June,  his  fig¬ 
ures  showeil  that,  of  135  new  homes. 
115  had  electric  heat,  12  natural  gas 
and  eight  oil. 

Eugene  has  hail  natural  gas  since 
September  1 961). 

►  Ford  Motor  Clo.  plans  to  enter  the 
appliance  and  electronic  fields  by 
purchase  of  Philco  Corp.  Under  a 
projiosed  agreement,  one  share  of 
Ford  (ommon  woidd  be  given  foi 
each  4'/2  shares  of  Philco  common. 
Philco’s  preferred  stockholders  woidd 
receive  shares  of  Ford  common  equal 
approximately  to  .$101.50  for  each 
preferred  share.  It  is  estimated  that 
the  deal  will  require  more  than  one 
million  Ford  shares. 

►  J.  B.  Williams  Co.  has  acquired 
Landers,  Frary  &  Clark,  manufac¬ 
turer  of  electrical  appliances  under 
the  Universal  and  Universal  Handy 
Hannah  DeLuxe  trademarks. 
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ELECTRICAL  , 

ENGINEERS  i 

Constant  innovations  in  already  | 

complicated  construction  make  | 

Estimating  a  distinct  and  exact¬ 
ing  profession,  requiring  con¬ 
stant  research.  There  can  be 
substantial  difference  in  cost 
between  two  apparently  similar 
projects. 

Thus,  more  and  more  owners, 
architects  and  engineers  are 
using  our  estimating  service. 

It  includes: 

! 

1.  Preliminary  estimates  to 
keep  building  costs  w’ithin 
budgetary  limits. 

2.  C^omparative  costs  of  alter¬ 
native  designs,  materials, 
equipment,  systems,  schemes, 
etc.  as  an  aid  in  selecting 
the  materials,  etc.  most 
suited  to  each  project. 

3.  Final  cost  estimates,  the 
quantities  of  which  may 
be  furnished  as  an  aid  to 
bidders  or  as  a  basis  of  fair 
competition. 

4.  Cost  estimates  of  desired 
changes  during  construc¬ 
tion. 

5.  Checking  of  contractor’s  esti¬ 
mates  of  work  in  support  of 
partial  payments. 

5.  Construction  ct)st  counselors 
from  beginning  of  pre¬ 
liminary  plans  to  final  com¬ 
pletion  of  project. 

.4sk  us  for  complete  de¬ 
tails  of  our  estimating 
service  for  Electrical 
Engineers. 

LeRoy 

Construction 

Services 

768  Brannan  Street  San  Francisco  3 
UN  1-2483 


New  Products 

►  A  dishwasher,  first  of  what  is 
planned  as  a  white  goods  line,  is 
offered  by  I.ing-Temco  Electronics. 
Reilesigned  from  a  moilel  made  by 
James  Industries,  the  washer  can  be 
mounted  above,  below  or  on  the  I 
counter,  or  installed  in  the  wall,  i 
The  unit  uses  a  “wall-of-water”  tecli-  | 
nique  instead  of  the  conventional  ' 
spray  or  lawn-sprinkler  action.  A  i 
motor-driven  impeller  blade  hurls  i 
a  cascade  of  water— about  100  gmp 
1  —against  the  dishes,  which  later  get  ' 

;  a  125/2  minute  steam  bath.  Motor,  j 
pump  and  electrical  gear  may  be 
'  removed  in  one  compact  moilule  j 
for  maintenance.  Suggested  retail  | 
j  price  runs  from  $199.95  to  $279.95,  I 
;  the  largest  model  taking  15  place  j 
I  settings.  ; 

i  i 

^  Featuring  oscillation  for  even 
heal  distribution,  .Martin's  new  Os-  ; 
cilectric  room  heater  is  designetl  lor 
instantaneous  heat,  maximum  effi¬ 
ciency  and  longer  life.  The  curveil 
chrome  reflector  beams  the  heat  out 
,  ward  over  an  arc  of  approximately 
180®  to  do  away  with  hot  spots  and 
!  cold  areas.  The  motor  drives  the 
blower  fan  anil  gently  oscillates  the 
reflector,  spreading  radiant  heat 
over  the  room.  .A  control  switch  in 
I  the  rear  allows  the  motor  to  be  cut 
off  and  the  heater  useil  as  a  fixed 
radiant  type  unit.  Other  features 
;  listed  by  the  manufacturer  are 
[x)sitive-action  thermostat,  five-year 
guarantee  against  burn  out  of  heat¬ 
ing  element,  safety  mesh  grill  and 
j  safety  tip  switch  that  automatically 
shuts  off  the  current  if  the  heater 
is  tipped  or  knoiked  c»ver.  I.ist  price 
is  $.39.95. 

I  ►  A  new  model  IiLstant  Heetaire 
I  introduced  by  .Markel  Electric  and 
I  l.a  Salle  Products  has  a  170-sq-in. 
j  heat  chamber  engineered  to  beam 
I  wide  heal  rays  throughout  a  riHun. 

It  features  a  safety-gravity  switih  to 
!  turn  off  the  unit  if  it  is  tipped  or 
overturned  and  assures  operation  on 
the  roughest  surfaces,  the  manulai- 
turer  states.  The  unit  has  push¬ 
button  controls  and  temperature  is 
maintained  automatically  by  a  built- 
in  thermostat.  Available  in  a  choice 
of  1,320-w  or  l,f)50-w  models,  ihe 
unit  lists  foi  S29.95. 

►  The  Night  Lighter,  a  new  elet 
trie  wall  cl(K:k  with  a  built-in  night 
i  light,  las  been  made  available  by 
1  Sunbeam  Lorp.  Requiring  no  switch 
j  or  other  controls,  a  soft  glow  is  sup- 
;  plied  by  the  patented  Panelescent 
panel  behind  the  transparent  dial. 
1  Retail  price  is  $9.98. 


Now-Convert  your  own 
Reel  Dolly  to  a 
Bullwheel  Tensioner 


5000-U  Assembly 


SOOO-U  assembly  installed  by  City 
ot  Medicine  Hat  Alberta  Canada 


Here's  an  easy  way  to  build  up  a 
modem  bullwheel  tensioner  at  low 
cost  — simply  install  a  PENGO 
SOOO-U  Bullwheel  Assembly  to 
your  old  trailer  or  reel  dolly.  You’ll 
have  a  tensioner  with  Neoprene- 
lined  26"  bullwheels,  capable  of 
handling  practically  any  distribu¬ 
tion  line  stringing  job  at  tensions 
to  2,000  lbs.  at  up  to  4  mph. 


Support  arms,  raal  spindle  with 
reel  brake,  and  hand  rewind 
assembly.  2H"  spindle  will 
handle  reels  to  7S~  diameter, 
44"  width  unless  reduced  to  fit 
your  trailer. 


Bollwheel  and 
tension  brake 
assembly  may 
be  purchased 
separately. 


fVe  invite  you  to  write  or  wire  for 
literature,  pricet— please  address 
Dept^ 


1  ENGINEERING  COMPANY.  INC. 

Santo  Clara,  Califemia 
Phone:  AXminster  6-7712 


When  I 

Hot  Line  I  ^  I 

Taps  are 

Subject  Ty 

Change  fO 

Protect  Conductor 
with  Chance 
Tap  and  Bail  Clamp 
Combinations 

Where  junipers  or  apparatus  hot  line 
taps  are  temporary  or  subject  to 
chantre,  these  Tap  and  Bail  Clamp 
Combinations  are  beinp  widely  used  to 
avoid  main  line  “punishment.”  Chance 
Snap-on  Bolted  Bail  Clamps  or  Right 
Angle  Compression  Bails  permanently 
installed  on  the  main  conductor  permit 
one  or  two  clamp  connections  to  be 
made  on  the  bail  wire.  Any  arcing  that 
occurs  when  the  tap  is  connected  or 
disconnected  is  confined  to  the  bail. 

Snap-on  spring  action  and  contact 
guides  facilitate  installation  of  the 
Bolted  Clamp.  The  right  angle  of  the 
Chance  Compression  Bail  aids  installa¬ 
tion  with  compression  tools  and  gives 
easy  accessibility  from  the  pole  for 
tap  installation. 

To  make  extra  certain  that  you  get  a 
good  connection,  the  contact  grooves 
on  all  Chance  Bail  Clamps  are  filled 
with  z.l.n.  100  Electrical  Contact  Aid. 
Bails  are  available  in  either  aluminum 
or  cadmium-plated  copper. 

CCC1-I4A 

n.  B.  cHnncE  co. 

CENTRALIA.  MISSOURI 

A.  B.  Chanc*  Co.  of  ConaOo.  Ltd.,  Toronto 


Uranium  Mills 

riie  ,AEC  exercised  its  option  to 
extend  the  term  of  the  contract  with 
K.en-McGee  Oil  Industries  Inc.,  cov¬ 
ering  production  from  the  Shiprock, 
N.  M.,  processing  mill,  from  June  30, 
l%.5,  to  Det.  31,  1966,  with  no  in¬ 
crease  in  the  over-all  commitment 
for  the  purchase  of  UtO*  in  concen¬ 
trate. 

With  this  action  there  are  now 
five  uranium  mills  having  contracts 
with  the  commission  extending 
through  1966  that  provide  for  the 
purchase  of  eligible  ore  from  inde¬ 
pendent  producers  of  uranium- 
vanadium  ores. 

New  Vallecitos  Reactor 

I'he  .\EC  has  issued  a  construc¬ 
tion  permit  to  the  General  Electric 
Go.  authorizing  construction  of  an 
Experimental  Superheat  Reactor  at 
the  company’s  V^allecitos  Atomic 
Laboratory  near  Pleasanton,  Calif. 

The  Experimental  Superheat  Re¬ 
actor  is  designed  as  a  developmental 
and  test  facility  to  be  employed  prin¬ 
cipally  to  irradiate  developmental 
sujjerheat  fuel  elements.  It  will  be 
constructed  adjacent  to  the  existing 
Vallecitos  Boiling  Water  Reactor 
and  ultimately  is  intended  to  suf>er- 
heat  steam  produced  in  the  V'BWR. 
The  exjjerimental  superheat  reac¬ 
tor  is  designed  to  operate  at  a  ther¬ 
mal  power  of  12,500  kw. 

Nuclear  Power  Plant 

San  Diego  Gas  &  Electric  Co.  an¬ 
nounced  its  intent  to  participate 
with  .Southern  California  Edition  Co. 
in  the  procurement  and  operation 
of  its  nuclear-fueled  generating  sta¬ 
tion  to  be  located  on  a  site  approx¬ 
imately  midway  between  the  Los  An¬ 
geles  and  San  Diego  load  centers, 
i'he  San  Diego  utility’s  share  in  this 
project  will  be  approximately  in 
proportion  to  the  system  loads  of 
the  two  utilities— about  20%. 

I'he  intended  development  of  a 
full-scale  nuclear  plant  by  these  two 
neighboring  utilities  is  dependent 
upon  the  consummation  of  a  mu¬ 
tually  satisfactory  agreement  cover¬ 
ing  the  many  legal,  financial  and 
technical  arrangements,  including 
the  necessary  authorizations  and 
permits  from  governmental  bodies 
required  for  the  construction  and 
operation  of  such  a  plant. 

I'he  nuclear  j>ower  plant  w'ill  con¬ 


sist  ol  a  Wesiinghouse  closed-cycle 
water  reactor  with  auxiliary  equip¬ 
ment  necessary  to  supply  steam  to 
a  375,000-kw  (e)  turbogenerator.  A 
conventional  switch  yard  and  trans¬ 
formers  will  permit  transmission  ol 
the  energy  to  load  centers  at  220  kv. 

Direct  Conversion 

First  operation  of  a  high-tempera¬ 
ture  device  that  converts  heat  from 
conventional  fuel  directly  into  elec¬ 
tricity  was  announced  by  .Atomics 
International,  a  division  of  North 
.-\merican  Aviation  Inc. 

flame-heated  thermionic  gen¬ 
erator,  it  burns  a  mixture  of  pro¬ 
pane  and  air.  It  is  the  first  time  con¬ 
ventional  fuels  have  been  success¬ 
fully  used  to  obtain  the  high  tem¬ 
peratures  required  to  operate  an  ef¬ 
ficient  thermionic  converter. 

The  generator  was  developed  by 
-Atomics  International  as  part  of  a 
company-sponsored  program  to  ex¬ 
plore  new  methods  of  power  con¬ 
version.  The  direct  conversion  unit 
resembles  a  metal  radio  tube  and  is 
a  typical  "cesium  vapor  diode.”  This 
type  of  converter  is  capable  of 
achieving  high  efficiency  and  high 
|)ower.  Its  successful  operation  using 
conventional  fuels  demonstrates  the 
feasibility  of  developing  compact, 
lightweight,  silent  power  systems  for 
a  variety  of  practical  applications. 

Dismantling  SL-1 

The  special  advisory  committee 
a|)pointed  by  .A.  R.  Luedecke,  gen¬ 
eral  manager  of  the  .AEG,  to  con¬ 
sider  the  future  use  or  disposition 
of  the  .Stationary  Low  Power  Re¬ 
actor  No.  1  (SL-1)  in  Idaho,  has  con¬ 
curred  in  proposals  for  decontami¬ 
nation  of  the  reactor  building  and 
dismantling  of  the  core.  The  SL-1 
was  the  reactor  involved  in  the  ac¬ 
cident  that  occurred  on  Jan.  3,  1961. 
at  the  National  Reactor  Testing  Sta¬ 
tion  in  Idaho. 


USE  ELECTRICAL  WEST'S 

annual 

MANUFACTURERS' 

DIRECTORY 

Published  in  December  1961  as  a  handy  refer¬ 
ence  and  guide.  It  is  the  only  directory  of 
Western  sources  for  electrical  products  and 
includes: 

Directory  of  Manufacturers 
Where-to-Buy  Products  Directory 
Directory  of  Representatives 
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With  the  growing  number  of  interconnections  requir¬ 
ing  high-voltage  and  extra-high-voltage  autotransform¬ 
ers,  utility  engineers  have  long  been  seeking  a  more 
efficient,  lower  cost  LTC  mechanism. 

As  far  back  as  1928,  Allis-Chalmers  supplied  a  bush¬ 
ing-mounted  mechanism  but  abandoned  it  in  favor  of 
the  less  complicated  though  bulkier  series  transformer 
design. 

Now,  in  the  new  LINE-END  tap  changer,  Allis- 
Chalmers  offers  the  utility  industry  the  best  of  both 


approaches.  The  LINE-END  design  is  reliable  and 
simple  —  proved  dependable  in  two  years’  operating 
experience  .  .  .  with  over  1,600,000  kva  installed  on 
commercial  systems.  In  addition,  by  eliminating  the 
need  for  a  .series  transformer,  A-C  offers  savings  in 
size  and  weight  .  .  .  plus  lower  los.ses  and  increased 
efficiency. 


For  the  facts  on  this  new  approach  to  LTC,  turn 
the  page  .  .  . 


110%  TO  90%  IN  32 
STEPS  or  S%  EACH 


SERIES 

WINDING 


HoXo 


Contrast  the  circuit  diagrams -  one 
using  a  series  transformer  (above), 
the  other  with  the  LINE-END  tap 
changer  (below). 


Two  180,000-kva  Allis  Chalmers 
autotransformers  with  LINE-END 
tap  changing  installed  at  Public 
Service  Co.  of  Indiana's  Five  Points 
substation. 


Compare  these  two  50/83  mva  autotransformers  installed  at  the 
Central  Power  &  Light  Co.  within  a  few  months  of  each  other. 


Characteristic 


%  Improvement 


Total  Weight  (lb) 
Floor  Space  (sq  ft) 


Rated  138/69  —  12.5  kv,  with  ±10%  LTC  in  69-kv  circuit 


N? _ 

ii  -t 

.# 

r 

_±r 

T 

Access  ports  are  easily  reached  on  A-C  autotransformers  with  LINE- 
End  tap  changers.  View  through  port  displays  rugged  yet  simple 
current-interrupting  contactor  and  barrier  bushing. 


LINE-END  tap  changer  is  also  applicable  to  delta  windings.  This 
250-mva  transformer  is  shown  prior  to  shipment  to  a  major 
West  Coast  utility. 


20'^°  smaller. . .  20^^  lighter 


LINE-END  load  tap  changers  offer  15%  average  lower  losses 


4' 


Combining  its  37  years  of  building 
load-tap-changing  equipment  with 
famed  corona-free  design,  A-C  has 
developed  for  the  industry  a  line 
of  tap-changing  equipment  in  sizes 
50,000  kva  and  larger  through  the 
extra-high-voltage  range. 

BY  ELIMINATING  THE  SERIES 
TRANSFORMER  —  the  LINE- 
END  tap  changer  accomplishes  the 
following  (see  al.so  table  at  left): 

Lower  losses  —  an  average  of  15% 
less  —  with  consequent  increases  in 
efficiency  —  and  the  added  bonus  of 
stabilized  tertiary  voltage. 

20%c  less  floor  spaee  —  Compact 
design  fits  existing  substations.  For 
new  sites,  savings  in  real  estate,  pad, 
overhead  structure  can  be  realized. 

20%  lighter  —  One-piece  shipment 
with  permanent  cover  in  place  is 
now  possible  for  larger  units.  At¬ 
tendant  economies  in  time  and  labor 


ALLIS-CHALMERS 


for  field  assembly  are  great  ...  as 
are  the  cost  reductions  in  moving 
transformers  from  railroads  to  sub¬ 
station  sites. 

BY  LOCATING  THE  DIRECT- 
ACTION  MECHANISM  ON  THE 
MAIN  TANK,  the  LINE-END  tap 
changer  provides  the  following 
economies : 

Simplicity  aclils  reliability  — 

Ab.sence  of  several  long  shafts  and 
sets  of  bevel  gears  makes  mechan¬ 
ical  synchronization  of  three  phases 
far  simpler.  Only  two  shafts,  both 
straight,  are  required  on  the  direct- 
action  LINE-END  mechanism. 

Sharply  reduced  maintenance  — 
only  one  seal  to  maintain.  And  the 
mechanism  is  easily  accessible  at 
main  tank  height. 

Greater  safety  —  No  need  to  use 
ladders  on  top  of  the  transformer 
for  routine  inspection  and  service. 


Utilizes  standard  bushings  — 

Replacement  can  be  made  from 
stock.  Hence  no  special  bushing  in¬ 
ventory  is  required. 

For  Bulletin  01B1052,  call  your 
nearby  A-C  office  or  write  Allis- 
Chalmers,  Power  Equipment  Divi¬ 
sion,  Milwaukee  1,  Wiscotisin. 


On  the  lines  of  a  Texas  system  —  a  200-mva. 
132.’'66-kv  autotransformer  with  LINE-END 
tap  changer.  This  company  also  has  a  100-mva 
LINE-END  equipped  unit. 


Now!  Safe  by-pass  of  regulation  equipment 

No  service  interruption  with  new  Regu/Tran  units 


Hook-stick-operated  for  maximum 
personnel  safety  ...  all  by-pass 
switch  operations  are  performed  in 
proper  sequence.  All  three  switches 
are  fully  visible  from  a  single  van¬ 
tage  point.  Each  by-pass  switch 
opens  both  leads  to  the  series  wind¬ 
ings  .  .  .  interrupts  exciting  current 
.  .  .  without  interrupting  the  load. 
Locks  securely  —  eliminates  any 
danger  of  accidentally  dropping  load. 

These  versatile  switches  are  just 
one  example  of  Regu  Tran  unit 
flexibility.  This  unique,  integral 


assembly  offers  true  independent 
phase  regulation.  The  three  single¬ 
phase  regulators  improve  voltage 
control,  increase  revenue.  It’s  the 
economical  answer  to  the  problem 
of  unbalanced  loads  and  varying 
lengths  of  single-phase  feeders. 

•  MINIMUM  INVESTMENT- Buy  Regu/ 
Tran  transformer  first.  Add  regulators, 
by-pass  switches  as  you  need  them. 

•  TAILORED  REGULATION  -  If  just 
±5%  regulation  is  needed,  that's  ail 
you  purchase.  No  need  to  pay  for  un¬ 
used  voltage  range. 

•  VERSATILITY  —  Use  transformer  or 
regulators  as  separate  units. 


More  Regu/Tran  unit  facts?  Call 
your  nearby  A-C  office  or  write 
Allis-Chalmers,  Power  Equipment 
Division,  Milwaukee  1,  Wisconsin. 


^•gu/Tron  is  on  Allis-Cholm*rs  trademork.  A-1441 
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ASSOCIATION  AFFAIRS 


PCEA  Panorama 

In  establishing  the  program  for 
the  PCEA  during  his  administra¬ 
tion,  President  H.  G.  Dillin  an¬ 
nounced  the  following: 

The  year’s  activities  of  the  Engi¬ 
neering  and  Oi>erating  Section  are 
under  the  supervision  of  the  guid¬ 
ance  committee  of  which  H.  S.  War¬ 
ren,  Rome  Cable  Division,  Alcoa,  is 
chairman  and  H.  R.  Daniels,  PG  and 
E,  is  vice  chairman. 

Sponsors  of  groups  in  this  section 
include:  Ck>mmunications— L.  E.  Lu- 
dekens,  So.  (ialif.  Ed.;  Engineering 
Design  —  Paul  E.  Roosenberg,  San 
Diego  G&E;  Hydroelectric  —  R.  T. 
Enloe,  So.  Calif.  Ed.;  Meters— Merle 
H.  Atcheson,  Sierra  Pacific  Power; 
Overhead  Transmission  and  Distri¬ 
bution— L.  M.  Guibara,  Kaiser 
Aluminum  &  Chemical  Sales;  Steam 
Generation  —  Paul  E.  Christman,  G- 
E;  Substations— C.  Keith  Grant,  Cal- 
ectric;  System  Operation  —  Kenneth 
K.  Bradley,  PG  and  E;  Transporta¬ 
tion—}.  R.  Golden,  Arizona  PS;  Un¬ 
derground  TraiLsmission  and  Distri¬ 
bution  —  Jack  H.  Lawson,  PG  and 
E;  Hotel  Arrangements  —  Vern  S. 
Cooper,  G-E  Supply;  Program— (Co¬ 
sponsors)  W.  L.  Moats,  Westing- 
house,  .\.  W.  Jensen,  Industrial  En¬ 
gineering  &  Equipment  Corp.;  Props 
and  Equipment  —  C.  E.  Muller,  .\1- 
lis-Chalmers;  Registration  —  C.  M. 
Hutchinson  Jr.,  Kortick  Mfg.  Co. 

The  preceding  groups  and  com¬ 
mittee  heads  will  be  assisted  by  an 
advisory  committee  consisting  of  the 
five  most  immediate  past  chairmen 
of  the  section.  These  are:  G.  R. 
Best,  G-E;  R.  L.  Brinton,  PG  and 
E;  J.  H.  Drake,  So.  Calif.  Ed.;  K.  M. 
Bausch,  Bechtel  Corp.;  W.  J.  John¬ 
son,  Calectric. 

For  the  Business  Development  Sec¬ 
tion,  the  guidance  committee  con¬ 
sists  of  the  chairman  and  vice-chair¬ 
men  previously  named  for  the  10 
committees  within  that  section. 

There  is  also  an  advisory  commit¬ 
tee  for  this  section  composed  of: 
G.  F.  Blake,  Rome  Cable  Division, 
.Alcoa;  J.  C,.  Chamberlain,  San  Diego 
Bureau  of  Home  .Appliances;  D.  S. 
.Aiken,  PCi  and  E;  Jack  Kaidaisch, 
.Arizona  PS;  J.  A.  Corlett,  G-E. 

Since  the  conferences  of  the  Ad¬ 
ministrative  Services  Section  are 
sponsored  jointly  by  the  PCEA  and 
the  Pacific  Coast  Gas  .Assn.,  their 
planning  and  supervision  are  the 
responsibility  of  both  organizations. 

In  the  PCE.A,  the  activity  is 
headed  by  D.  M.  Pritchett,  Califor¬ 


nia  Pacific  I'tilities,  chairman;  P.  H. 
.Murdoch,  So.  Calif.  Ed.,  vice  chair¬ 
man. 

For  the  PCCi.A  are  E.  F.  Hawkes- 
worth.  Southern  California  Cias; 
John  L.  Holleran,  Southwest  Gas. 

The  sponsors  of  the  fall  confer¬ 
ence  are:  .Accounting  —  Klaus  Bach-  j 
enheimer.  Southwest  Gas;  Land  and  j 
Right-of-Way  —  E.  T.  Cdeaver,  San 
Diego  G&E;  Lc'gal- .Milford  Spring-  I 
er.  Southern  (krunties  (ias;  .Systems  I 
and  Methods  —  D.  K.  Fraverse,  So. 
Calif.  Gas. 

President  Dillin  also  has  an-  j 
nounced  the  appointment  of  J.  F.  j 
Sinnott  as  the  general  chairman  lor 
the  1962  convention.  .A  vice  presi¬ 
dent-engineering  of  San  Diego  Gas 
&:  Electric,  he  is  now  preparing  the 
list  of  those  whom  he  will  ask  to 
serve  as  committee  chairmen. 

.As  previously  reporteil,  the  con¬ 
vention  will  be  held  at  the  .Ambas¬ 
sador  Hotel  in  Los  .Angeles  on  .May 
16  through  May  18. 

►  Sacramento  Valley  Electric- 
League  officers  for  the  year  be-  j 
ginning  in  September  have  been  | 
elected.  Myles  Myers.  A-1  .Appli¬ 
ance,  is  the  new  president;  Richard 
Taylor,  Graybar  Electric,  vice  presi¬ 
dent;  Harry  O’Laughlin,  Sacramen¬ 
to  Municipal  Utility  District,  is  sec¬ 
retary-treasurer.  For  the  Electrical 
Construction  Section  John  Pineaii, 
NuTone  Inc.,  is  chairman  and  Jack 
Ck)ok,  Capital  Wholesale  Electric,  is 
vice  chairman. 

►  Reappe^inted  were  all  members 
of  the  Idaho  State  Electrical  Board 
by  E.  R.  Hopper,  commissioner  ol 
the  Department  of  Law  Enforce¬ 
ment.  They  are:  Henry  F.  Koch. 
Boise,  four  years;  M.  E.  Shotwell, 
Twin  Falls,  four  years;  \V’ard  D. 
Hall,  Pocatello,  three  years;  J.  Keith 
Lott,  Rupert,  three  years;  John  W. 
\anninga  Jr.,  Lewiston,  two  years; 
Ken  Evgen,  Coeur  tl’.Alene,  two 
years;  and  Charles  W.  Bateman, 
Idaho  Falls,  one  year. 

►  Electric  Club  of  .San  Mateo 
C.ounty  elected  new  officers  for  the 
year  at  its  .August  meeting.  Darrell 
Teachout,  Richmond  Electric  (’.o., 
was  elected  president:  W  i  1 1  i  a  m 
Breckenridge,  .San  .Mateo  County 
electrical  inspector,  vice  president; 
Louis  Rolla,  Coast  Electric  (^o.,  sec¬ 
retary-treasurer,  anil  ilirectors  a  r  e 
.Art  Gingell,  past  president;  Ira  .Al¬ 
len;  W.  H.  Diederichsen;  Robert 
Coleman,  and  William  Hilton. 


Prompt  - ; 
Emergency  ^ 
Shipments 


GALVANIZED 
STEEL  STRAND 


I  When  in  need  of  guy  or  messenger 
i  strand  during  an  emergency,  be  sure 
to  contact  the  nearest  distributor  of 
Crapo  Galvanized  Strand!  Substan¬ 
tial  stocks  are  maintained  at  stra¬ 
tegic  distributing  points  throughout 
the  country  ready  for  immediate  de- 
'  livery.  Back  of  these  stocks  are  our 
own  extensive  mill  stocks  of  finished 
strand,  and  strand  in  process.  If  your 
jobber  does  not  have  all  of  your  re¬ 
quirements,  he  knows  he  can  depend 
upon  us  for  immediate  shipment  of 
popular  sizes  and  grades  by  air, 

I  truck  or  rail. 

You,  in  turn,  can  rely  upon  Crapo 
Galvanized  Steel  Strand,  at  all  times, 
to  give  you  the  utmost  in  performance 
at  reasonable  cost. 

Crapo  Galvanized  Steel  Strand  is  manu¬ 
factured  in  all  standard  sizes  and  grades 
and  in  three  weights  of  coating:  Class  A, 
B  and  C. 


Phone  the 
distributor 
of  Crapo 
Salyanired 
Steel  Strand 
near  you 
the  neit 
time  you 
need  strand. 
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PROGRESSIVE 
STANDARDS -II 


Distribution  transioimer  manufacturers  have  recently  estab¬ 
lished  65  (.^  temperature  rise  as  the  basis  for  kva  rating. 
This  is  a  break  with  standards. 

In  an  earlier  editorial  (EWest,  December  1960),  we  sug- 
gestetl  that  this  action  would  offer  a  saving  to  users  of  about 
in  total  transformer  costs.  It  did. 

Ckjncurrently,  our  Western  Underground  Committee  has 
established  a  standard  for  12-Kv  j)ad-mounted  transformers. 
Ry  agreeing  among  themselves,  they  can  form  a  pattern 
around  which  manufacturers  can  work  to  reduce  the  number 
of  designs— hence,  costs.  This  is  the  first  pad-mounted  stand¬ 
ard  in  the  country.  In  this  effort  to  make  a  standard,  we 
commend  them. 

These  two  examples  make  clear  the  point  that  standards 
in  themselves  are  neither  good  nor  bad.  They  are  giKnl  it 
they  bring  uniformity  and,  as  a  consequence,  reduced  manu¬ 
facturing  and  operating  costs.  They  are  bad  if  this  uni¬ 
formity  denies  use  of  up-to-date  materials  and  techniques. 
The  55  C  rise  was  established  in  1913.  That’s  archaic! 
.\  manufacturer  rejjorts  over  300  separate  customers’  designs 
for  pad-mounted  transformers.  Ridiculous! 

Lunch  talk  has  it  that  tlie  jump  to  65  C  could  have  been 
undertaken  years  ago  with  ctmventional  insulations.  If  this 
is  s«),  deadhead  standards  have  cost  many  millions. 

What’s  neerled  is  progressive  standards.  .Standards  tliat 
are  alive.  Stanilards  that  sit  still  long  enough  to  make  pos¬ 
sible  manufacturing  savings  but  still  have  the  latent  vitality 
to  goad  manufacturers  into  using  new  and  better  methods. 

Let’s  place  the  blame.  It’s  with  you.  my  utility  friend. 
You  guys  with  your  name  on  the  door  and  a  rug  on  the 
floor.  Progressive  standards  will  never  come  to  pass  unless 
you  make  them. 

We  are  not  suggesting  that  manufacturers  not  be  a  party 
to  the  standards-making  process.  But  we  are  suggesting  that 
the  leadership  shoulil  come  from  the  users.  Surely  today's 
standards-making  prcnesses  favor  a  lowest  common  denom¬ 
inator  of  technical  excellence.  And  they  are  too  slow.  A  man 
ufacturer  with  a  better  product  faces  the  onus  of  “breaking 
the  standards”  if  he  desires  to  bring  a  better  product  to 
his  customers. 

The  solution  is  a  long  way  off,  and  will  not  come  to  pass 
until  each  major  utility  has  one  of  its  most  capable  engi¬ 
neering  managers  staffed  and  dedicated  to  the  work  of 
progressive  standardization. 

Until  this  comes  to  pass,  we  can’t  help  but  feel  that  an 
important  prerogative— no,  a  responsibility— is  being  neg¬ 
lected  by  electric  equipment  users. 


Electroluinine§cent  lamp  is  a  sandwich  of 
(a)  22-gage  enameling  steel,  (b)  dielectric 
coating,  (c)  dielectric  ceramic  containing 
the  phosphor,  (d)  transparent  conductive 
tin  oxide,  (e)  protective  ceramic  glaze.  At 
(f)  electrical  contacts  are  made  to  the  tin 
oxide  film  and  steel  plate  to  charge  it 


Your  New 
Frontier 
In  Light— 


Electroluminescence 


Flat  light— a  laboratory  plaything 
for  10  years  or  more— is  coming  out 
to  be  put  to  work  at  last.  Perhaps  not 
fully  mature  yet,  at  least  it  is  strong 
enough  to  stand  alone  and  make 
progress  on  its  own. 

Electroluminescence  is  its  name— 
generically.  One  company  uses  that 
monicker  plain,  .\nother  calls  it 
Panelescent,  a  third  Rayescent.  But 
each  is  essentially  the  same— a  light 
sandwich,  flat  instead  of  tubular  or 
in  a  bulb.  'I'he  sandwich  is  made 
up  of  layers  of  conducting  and  di¬ 
electric  materials  on  a  backing  of 
glass,  film  or  metal.  Electrically  it 
is  a  condenser  plate  that  makes  the 
j)hosphors  of  its  “meat”  slice  glow 
when  charged. 

But  what  does  it  offer  the  in¬ 
dustry  in  useful  application  and 
market— that  is  the  question  for 
which  an  answer  has  been  long 
awaited.  It  is  to  answer  that  query 
that  this  nonlaboratory  look 
at  electroluminescence  is  pertinent. 


Is  it  commercially  available? 

Where  and  when  can  it  be  usetl? 

What  does  it  offer?  What  are  its 
present  limitations?  How  do  you 
install  it— feed  it— protect  it?  Is  it 
rugged  enough  to  take  rough  wear? 

What  future  does  it  hold? 

Here  are  the  current  answers. 

Is  it  Commercially  Available? 

Yes,  it  is.  Three  major  lamp  com¬ 
panies  say  so.  One,  Sylvania  Elec¬ 
tric  Products,  declares  that  it  has 
already  produced  more  than  12 
million  of  its  Panelescent  lamps. 

This  company  is  perhajvs  the  most 
active  in  the  field  of  sales  and  use 
of  these  lamps.  True,  most  of  them 
are  in  the  small  class.  Best  sellers 
are  a  night  light  disc  that  can  Im? 
plugged  in  to  any  110-v  convenience 
outlet.  It  is  selling  in  variety  stores 
thioughout  the  world.  Epoxy  encapsulated  lamps  make  a  lum- 

Of  similar  Jjopularity  is  an  elec-  inous  sidewalk  or  stair  treads  for  the  dark 
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tioluniinesccnt  switchplate  for  rcsi-  Film-lype  lamp  stays  lighted  even  when 

dcntiul  light  switches.  It  glows  in  cut  with  scissors.  Road  sign  lamps  stay 

the  dark  to  make  it  easy  to  find.  lighted  when  pierced  by  bullets  or  rocks 
This,  too,  because  it  can  be  in¬ 
stalled  with  a  screwdriver  by  al¬ 
most  anyone  (and  has  UL  listing 
as  safe)  is  sold  in  stores  every¬ 
where.  .Sylvania  also  has  been  suj> 
plying  (Chrysler  cars  with  lumines¬ 
cent  dials  and  even  |xvinter  hands 
that  are  tiny  I’anelescent  lamps, 
run  from  the  automobile’s  battery 
through  an  oscillator. 

But  what  about  larger  commer¬ 
cial  applications  that  can  be  a  jx>- 
tential  market  for  the  electrical 
contractor  and  supplier?  What  is 
available  now  and  from  whom? 

Westinghouse  lists  in  its  catalogs 


sizes  of  its  Rayescent  lamps  from 
2x2-in.  scjuare  on  up  to  12x1 2-in. 
square  in  a  variety  of  mcKlules. 
These  are  commercially  available  on 
order.  For  the  manufacture  of  spe¬ 
cial  fixtures  or  panels  it  says  it  can 
make  up  lamps  in  s|)ecial  sizes  and 
sha|x.'s  to  a  maximum  of  24  in.  long. 
On  these  legends,  data  or  markings 
may  be  silk  screened  on  the  glass  be¬ 
fore  processing.  Lamps  in  irregular 
shapes  and  with  holes  or  ojjenings 
tan  be  made  within  the  limitations 
of  glass  cutting.  Its  lamps  are  made 


on  a  glass  backing,  generally,  but  it 
has  just  announced  increased  facili¬ 
ties  to  produce  its  Rayescent  lamps 
on  film,  glass  or  metal. 

General  Electric  Co.,  because  of 
the  still  small  light  output  of  the 
electroluminescent  lamp,  has  not 
gone  into  picKluction  except  to  sup¬ 
ply  special  manufactured  articles 
such  as  clock  faces,  night  lights,  dials 
and  instrument  panels.  (Rather  it 
has  brought  out  a  high  output 
square  flat  lamp  by  l>ending  a 
fluorescent  lamp  to  fill  a  scjuare.)  So 
at  jjresent  it  is  not  a  commercial 
source  of  electroluminescent  lamps 
except  on  a  custom  or  exjjerimental 
basis.  Its  Jjresent  j>rcxluct  favors  a 
flexible  film-tyjjc  backing. 

Sylvania,  however,  is  taking  imagi- 
Brlow,  one  decorative  idea,  a  luminous  wall  on  which  a  design  pattern  has  been  stenciled  native  Strides  into  larger  fields.  It 

His  currently  prcHlucing  Ixl-ft  mcxl- 

ules  and  can  make  jianels  ujj  to  Sx.*) 
ft  in  continuous  jjrcxluction.  Larger 
lanqjs  have  been  made  successfully. 
A  lamjj  2x8  ft  was  demonstrated  re¬ 
cently  by  O.  Howard  Biggs,  vice- 
jjresident-research  and  engineering, 
of  .Svlvania’s  Lighting  Prcxlucts  Divi¬ 
sion. 

Such  panels  are  made  on  metal, 
either  aluminum  or  enameling  steel, 
with  porcelain  ceramic  coating  and. 
hence,  are  very  rugged.  This  com- 
jjany  also  makes  plastic  film  lamps 
and  glass-backed  lamjjs.  However, 
such  success  is  being  had  with  the 
metal<eramic  lamjjs  that  major  em- 
jjhasis  is  being  jilaced  on  this  tyjje. 

For  outdexjr  signs  lamp  jjanels  of 
three  sizes  on  1-ft  modules  are  made 
on  aluminum  backing;  waterjmxjfed 
bv  encajjsulation  in  tough  transjiar- 
ent  ejxjxy.  Such  metal  modules,  1x1 
ft  in  epoxy,  have  been  made  into  a 
sidewalk  and  used  on  stejis  at  the 
Sylvania  jilant  to  test  out  the  wear¬ 
ing  cjuality  of  the  jjlates.  A  very  at¬ 
tractive  market  for  luminous  side¬ 
walks,  marker  strijjs  and  step  treads 
is  foreseen  from  this  tyjje  of  ajjjjli- 
cation.  It  is  something  that  can  be 
sold  and  installed  right  now. 


Road  marker  sign  on  Highway  99,  Sacramento,  as  it  appears  by  day  and  by  night,  lighted 
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A  still  more  exciting  potential 
may  be  found  in  the  installation  by 
contractors  of  such  lamps  made  in 
linear  shape  to  indicate  the  off 
ramps  at  airports  for  taxiways.  These 
low  brightness  area  source  lamps 
will  be  comfortable  to  the  dark 
adapted  eyes  of  pilots  coming  in  at 
high  speed  for  a  landing  and  w'ho 
are  required  to  get  off  of  the  landing 
strip  as  fast  as  possible. 

Such  lamps  can  be  embedded  in 
the  pavement,  in  a  shallow  channel. 
A  field  test  of  such  a  taxiw’ay  is 
being  made  at  an  eastern  airport. 

What  Are  Its  Present  Limitations? 

•Available  commercially  now  as 
stock  items  are  the  60-cycle  modular 
lamps  mentioned.  Special  orders  for 
lamps  operating  at  higher  frecpien- 
cies  and  voltages  are  custom  pro¬ 
duced.  The  brightness  of  lamps  in¬ 
crease  w'ith  frc^quency  but  at  the  ex- 
piense  of  lamp  life.  Maximum  fre¬ 
quency  used  today  is  400  cycles  and 
voltage  of  600.  Street  sign  panel 
lamps  are  available  to  ojjerate  at 
60  cycles,  600-v,  which  produce  a 
brightness  of  5  to  7  fcxit-lamlierts. 

The  120-v  panel  lamps  at  60  cycle, 
draw  0.25  milliamps  per  sq  in.  They 
prcKluce  brightness  of  only  .5  to  .8 
f-1.  To  get  brightness  of  from  2  to  3.5 
f-1  on  60  cycle,  lamps  may  be  oper¬ 
ated  on  300  V. 

Present  commercially  available 
lamps  prcxluce  either  a  green  or  a 
blue  light.  The  blue  is  about  20 
jx-r  cent  less  bright  than  green  and 
while  other  colors  may  be  procured 
they  are  less  bright  than  the  green. 
•Some  colors  can  be  produced  by  cov¬ 
ering  the  lamp  panels  with  a  fluores¬ 
cent  paint,  which  reconverts  the 
energy  into  other  colored  light  but 
it  should  be  remembered  that  such 
paints  fluoresce  in  daylight  and  may 
apjjear  lighted. 

Electroluminescent  lamps  may  be 
o|x‘rated  on  a  dimmer  and  the 
brightness  will  change  accordingly. 
However  they  should  not  be  oj>er- 
ated  over  the  voltage  rating  for 
which  they  were  built  as  it  would 
affect  lift  and  output.  Higher  volt¬ 
age  lamps  recpiire  heavier  dielectric 
layers,  naturally.  .Ambient  temjjera- 
ture  has  no  effect,  apparently.  Nor¬ 
mal  life,  based  on  when  the  bright¬ 
ness  decreases  by  50^/r,  of  the 
12()-v,  6()-tycle  lamp,  is  alxiiit  25,000 
hours.  .At  higher  voltages  and  fre¬ 
quencies  it  is  much  less. 

.According  to  Fred  Wolfe,  market¬ 
ing  manager  for  Sylvania’s  Panel- 
escent  Division,  distribution  of  the 
lamps  of  stock  sizes  will  be  made 
through  electrical  supply  distribu¬ 
tors;  for  signs,  through  sign  sup¬ 


pliers.  Highway  signs,  taxiway  strips, 
marker  strip  lamps  for  bridges  and 
highways  will  go  through  regular 
electric  supply  channels. 

Installation  of  the  electrolumines¬ 
cent  lamp  is  simple.  The  panels 
come  equipped  with  pigtails  that 
connect  to  the  two  energized  layers 
sealed  within  the  lamp  for  protec¬ 
tion  and  weatherproofing.  Allow¬ 
ance  must  be  made  for  a  nonlumi- 
nous  edge  of  from  \/^  to  i/^  in. 
around  each  panel.  This  is  needed  to 
seal  and  make  the  electrical  connec¬ 
tion. 

While  present  light  output  may  be 
considered  too  low  for  much  general 
use  and  certainly  not  high  enough  to 
produce  working  levels  of  illumina¬ 


tion  even  from  entire  walls  or  ceil¬ 
ings  of  these  lamps,  there  are  many 
areas  where  they  can  be  used  decora- 
tively.  Where  general  illumination 
is  low,  such  as  in  restaurants  or  night 
clubs,  decorative  luminous  panels 
can  be  effective.  Exit  signs  in  thea¬ 
ters,  direction  markers  or  signs  in 
dark  areas,  and  the  like,  are  other 
possibilities.  The  luminous  sidewalk 
and  stair  tread  and,  in  the  near  fu¬ 
ture,  the  highway  marker  strip,  also 
hold  a  widening  potential  market. 

The  flat,  thin  electroluminescent 
lamp  may  never  replace  the  bulb  or 
tube  but  it  offers  a  new  field  of  ap¬ 
plication  that  is  special  and  which 
the  others  cannot  fulfill  as  well.  It 
extends  the  frontier  of  light. 
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SEALED  INSULATION  SYSTEMS 


Offer  attractive  savings  — up  to  45% 

Applications  for  petroleunn  and  chemical  industries 
Careful  analysis  of  field  conditions  necessary 


C.  T.  GUTLEBEN,  industrial  sales,  general  electric  co..  san  francisco 


M  utor  insulation  systems  and  enclosures  are  going 
through  a  period  of  rapid  change  with  the  result  being 
that  applications  previously  requiring  totally  enclosed 
construction  can  now  be  made  in  many  instances  by 
using,  in  effect,  dripproof  motors,  but  with  scaled  in¬ 
sulation  systems  and  mechanical  mmlifications  for  out¬ 
door  use. 

This  design  trend  brings  lower  costs  with  equaleil 
and,  in  some  cases,  improved  motor  performance. 

In  small  motors,  through  approximately  100  hp,  the 
cost  difference  between  moisture-sealed  construction 
and  totally  enclosed  is  in  the  order  of  IS^r  saving. 

The  greatest  saving  involves  motors  125  hp  ancl  larg¬ 
er,  with  40  to  45%  price  reductions  for  using  moisture- 
sealed  motors  instead  of  totally  enclosed  fan  cooled. 
This  price  difference  refers  to  sizes  and  types  of  motors 
where  totally  enclosed,  fan  ccxiled  construction  is  prac¬ 
tical:  for  instance,  induction  motors  through  approxi¬ 
mately  2,500  hp,  1,8(M)  rpm.  With  larger  motors,  a  gen¬ 
eral  price  relationship  is  not  possible  and  comments  on 
this  subject  will  follow. 

The  petroleum  and  chemical  industries’  rapid  ex¬ 
pansion  makes  the  potential  savings  attractive.  But 
capital  saving  at  the  price  of  continous  production  or 
e.xcessive  maintenance  is  unthinkable.  This  article  cov¬ 
ers  points  that  should  be  considered  by  the  petroleum 
ami  chemical  users  in  applying  these  new  design  motors 
—not  the  whole  subject  of  motor  application. 

Definitions— Simplified  and  Unofficial 

Division  No.  I— Hazardous  Area— The  ambient  can 
be  at  any  time  or  continuously  explosive,  and  explosion- 
proof  devices  are  required.  If  the  device  breathes  (i.e., 
a  motor),  the  enclosing  case  must  be  strong  enough 
and  have  long  enough  fits  so  that  the  internal  explosion 
will  not  transmit  to  the  ambient  area.  The  device  can 
be  hermetically  sealed  (i.e.,  a  mercury  switch)  so  that 
the  explosive  ambient  never  enters  the  device. 

Division  No,  2— Semihazardous  .Areas— The  ambient 
is  normally  nonhazardous  and  only  becomes  hazardous 
ujion  a  prmess  upset,  or  mechanical  equipment  failure. 
In  Division  No.  2  areas,  the  code  allows  nonexplosion- 
proof  electrical  equipment  provided  it  has  no  normal 
arcing  contacts.  The  idea  is  that  the  chance  of  having 
a  mt*chanical  failure  at  the  same  time  as  an  electrical 
failure  is  extremely  remote. 

Totally  Enclosed,  Fan  (looled  Motors— These  motors 
have  two  ventilation  systems,  an  internal  fan  that 
drives  air  over  the  shell  within  the  enclosure  and  an 
external  fan  that  drives  air  over  the  shell  of  the  motor 
and  removes  the  heat  conducted  through  the  shell 
from  the  inner  parts  of  the  motor.  The  exchange  of 
air  between  the  inside  and  outside  of  the  motor  is 
insignificant. 

•Sealed,  Hermetically  Sealed,  Completely  .Sealed, 


Moisture  .Sealed,  Encajrsulated- These  frequently  used 
words  do  not  have  a  concise  definition,  but  so  far  as 
our  subject  of  motors  is  concerned,  they  should  all 
mean  that  a  motor  having  a  moisture-sealed  winding, 
for  instance,  can  continuously  maintain  the  dielectric 
and  mechanical  strength  of  the  winding  against  the 
weakening  effects  of  absorption,  penetration  or  mechan¬ 
ical  actions  of  the  ambient  air  with  its  most  severe 
content  of  water,  chemical  vapors,  conductive  dusts, 
etc.,  hot  or  cold,  or  through  the  varying  heat  cycles 
usually  found  in  petroleum  plant  applications.  A 
moisture-sealed  winding  does  not  protect  against  the 
accumulation  of  dust  which  can  cause  overheating  (see 
the  later  discussion  under  "Clogging”). 

Weather  Protected,  Type  II,  Motor  Ckmstruction— 
•An  ambient  breathing  motor  having  an  intricate  ventil¬ 
ation  system  of  blow-through  passages,  low  vertical 
velocity,  and  at  least  three  abrupt  changes  in  direc¬ 
tion  to  minimize  the  entrance  to  the  motor  windings 
of  large  solid  particles  of  dust  and  water. 

Weather  Protected,  Type  I,  Motor  Cximtruction— 
The  NE.M.A  definition  is  so  general  that  it  can  be  met 
bv  a  dripproof  motor  with  screens  (which  in  turn 
NE.M.A  calls  Dripproof  Guarded).  Here  is  the  exact 
NE.M.A  wording  on  Weather  Protected,  Tvpe  I. 

“.A  weather-protectetl  machine  type  I  is  an  open 
machine  with  its  ventilating  passages  so  constructed 
as  to  minimize  the  entrance  of  rain,  snow  and  air¬ 
borne  particles  to  the  electrical  parts  and  having  its 
ventilating  openings  so  constructed  as  to  prevent  pass¬ 
age  of  a  cylindrical  rod  in.  in  diameter.” 

Many  people  now  take  Weather  Protected  Type  I 
to  mean  the  motor  also  has  a  moisture-sealed  insula¬ 
tion  system  and  outdoor  mechanical  modifications. 
To  be  somewhat  more  descriptive,  we  will  here  call 
this  type  of  motor  “Weather  Protected,  Tvpe  I,  Mois¬ 
ture  .Sealed.” 

Fan  Cooled  vs  Weather  Protected 

In  applying  totally  enclosed,  fan  cooled  motors,  con¬ 
cern  need  only  be  given  to  the  effect  of  the  temperature 
and  contamination  of  the  outside  ambient  upon  the 
outer  parts  of  the  motor;  i.e.,  the  external  fan  and  fan 
cover,  the  end  shields,  the  stator  frame,  shaft  and  shaft 
seals,  and  conduit  box.  There  are  a  number  of  different 
types  of  totally  enclosed,  fan  cooled  constructions,  how¬ 
ever,  and  a  user  should  analyze  the  ability  of  each  type 
to  withstand  his  particular  conditions.  Space  heaters 
are  sometimes  desirable  if  a  totally  enclosed,  fan  cooled 
motor  will  stand  idle  for  long  periods  of  time  in  a 
humid  atmosphere. 

The  new  Weather  Protected,  Type  1,  .Moisture  Sealed 
motors,  however,  are  ambient  breathing  and  all  con¬ 
taminants  which  are  in  the  ambient  are  carried  through 
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the  inner  parts  of  the  motor,  with  little  attempt  made 
even  to  clean  up  the  ventilating  air  as  is  done  in  a 
Weather  Protected  Type  II  design,  or  excluded  entirely, 
as  in  totally  enclosed,  fan  cooled.  Thus,  it  is  obvious 
that  the  degree  of  consideration  of  ambient  conditions 
becomes  increasingly  important  as  one  progresses  from 
motor  enclosures  of  totally  enclosed,  fan  cooled  to 
Weather  Protected  Type  II  and  Type  I. 

Design  Features 

Sealed  Insulation— The  new  sealed  insulation  systems 
are  the  heart  of  Weather  Protected,  Type  I,  Moisture 
Sealed  motors  and  motor  manufacturers  have  gone  in 
many  different  directions  on  how  to  “best”  do  the  job. 
Two  principal  types  of  coils  are  used  in  motors,  the 
random-wound  and  the  form-wound.  Random  coils  are 
used  in  low-voltage  motors  only  and  have  many  turns 
of  individually  insulated  round  wire,  the  coils  being 
approximately  diamond  shaped.  Each  coil  side  is  fed 
into  its  proper  insulated  stator  slot,  pressed  down  to 
conform  with  the  shape  of  the  stator  slot,  and  wedged 
in  place.  The  end  turns  are  separated  by  insulation  at 
phase  |>oints  and  are  laced  together,  and  sometimes  tied 
into  a  bracing  ring,  and  connections  brought  out.  At 
this  stage,  the  winding  has  little  mechanical  strength 
and  the  strength  comes  from  repeated  dips  and  bakes 
in  insulating  varnishes  which  bind  together  the  individ¬ 
ual  coil  turns  and  sets  up  the  bracing  and  ties.  M<xlern 
random  windings  have  extremely  fine  characteristics 
and  in  certain  ratings  are  often  even  more  rugged  than 
the  form  coils  they  have  replaced. 

To  moisture  seal  a  random  system,  its  end  turns  are 
covereil  with  an  impervious  material,  sealed  to  the  end 
laminations  and  the  slot  portion  also  completely  sealetl. 
Some  manufacturers  dip  the  complete  stator  in  an  epoxv 
varnish,  occasionally  under  vacuum,  to  make  this  cov¬ 
ering  and  seal;  others  mechanically  spread  on  a  silicone 
rubber  overcoat;  sometimes  the  earlier  varnish  treat¬ 
ments  are  eliminated  and  the  whole  stator  is  enclosed 
in  a  mold  with  epoxy  fed  in  under  vacuum,  resulting  in 
a  very  smooth  heavy  section  coating  on  the  end  turns. 
Then,  there  are  combination  treatments  that  start  off 
with  the  e|K)xy  varnish,  add  alkyd  varnish  for  strength, 
then  an  overcoat  of  silicone  rubber.  Thickness  of  the 
seal  should  not  be  considered  an  indication  of  the  degree 
of  sealing. 

There  are  many  random  wound,  moisture  sealed  insu¬ 
lation  systems  on  the  market  today,  and  all  have  their 
weaknesses  and  their  strengths.  Horsepower  and  speed 
of  a  motor  are  factors  in  determining  the  most  effec¬ 
tive  system.  A  good  system  for  a  3-hp  motor  may  have 
tlefinite  disadvantages  for  motors  of  60  hp  or  150  hp  or 
vice  versa. 

.Some  problems  have  cKcurred  in  sealed  random  wind¬ 
ings  with  cracking  or  incomplete  initial  seals  and  with 
overheating.  This  latter  point  is  worth  a  brief  explana¬ 
tion. 

NEM.\  rates  motors  with  a  certain  temperature  rise, 
which  is  the  hottest  place  on  the  outside  of  the  winding 
that  can  be  read  by  a  thermocouple  or  a  thermometer. 
Certain  factors  have  been  developed  over  the  years  to 
approximate  the  hottest  place  within  the  winding  (i.e., 
where  turn-to-turn  insulation  is  being  stressed  the  hard¬ 
est),  but  the  new  sealing  techniques  obviously  impede 
heat  transfer  and  make  uncertain  the  established  “hot 
spot”  factors.  For  the  time  being,  average  temperature 
rise  by  resistance  is  the  best  measure  of  the  performance 
of  the  motor. 

Form  coils  are  always  used  for  motors  over  600  v  and 
on  large  low-voltage  motors.  These  are  built  up  of  fewer 


turns  of  individually  insulated  rectangular  wire, 
wrapped  with  the  complete  insulation  system,  accurate¬ 
ly  sized  and  shaped,  baked,  varnished,  etc. 

In  the  case  of  formed  coils,  moisture-sealed  systems 
consist  of  having  a  sealed  coil  before  ever  installing  in 
the  motor.  One  system  uses  a  fabric  reinforced  silicone 
rubber  type  which,  after  vulcanization,  becomes  one 
continuous  structure  doing  the  insulating  and  sealing 
job  with  one  material.  Another  method  covers  a  con¬ 
ventional  coil  with  an  irradiated  polyethylene  tape 
which,  when  heat  treated,  shrinks  and  seals  hermet¬ 
ically,  and  then  over  the  irradiated  polyethylene  tapie  is 
wound  an  armor  tape  for  mechanical  protection.  The 
third  system  uses  a  glass  tape  with  mica  flakes  in  a 
solventless  resin.  fourth  approach  is  to  use  indi¬ 
vidual  layers  of  unsupported  silicone  rubber  and  glass 
tape. 

.Some  form  wound  moisture  sealed  coils  are  not  as 
rigid  in  themselves  as  the  unsealed  designs  they  replace, 
and  bracing,  tying  and  wedging  techniques  are  even 
more  critically  important  than  they  have  ever  been 
before.  The  forces  involved  in  the  coils,  especially 
3,600-  and  l,8(M)-rpm  designs,  are  tremendous  and  atle- 
quate  bracing  requires  a  great  deal  of  engineering  ef¬ 
fort. 

The  materials  used  to  .seal  random  and  form  coils  are 
all  quite  unaffected  by  most  chemical  contaminants 
found  in  industry,  but  the  motor  manufacturer  should 
be  asked  to  comment  on  the  effect  upon  the  seal  of 
the  specific  contaminant  that  will  be  present. 

Outdoor  Mechanical  Mmlifications— Having  sealed 
insulation  systems  available  makes  Weather  Protectetl, 
Type  1,  Moisture  Sealed  motors  possible,  but  mechan¬ 
ical  modifications  for  outdoor  service  make  them  prac¬ 
tical.  .Some  comments  were  made  under  “corrosion”  of 
the  treatments  required  by  the  inner  parts  of  ^V'eathe^ 
Protected,  Type  I,  Moisture  .Sealed  motors,  but  two 
other  critical  areas  require  protection. 

The  conduit  box  must  be  waterproof  and  tightly 
scaled  against  the  stator  frame  and  around  the  motor 
leads  entering  the  conduit  box.  If  the  seal  is  poor  at 
this  |X)int,  moisture  passing  through  the  motor  will  col¬ 
lect  in  the  vulnerable  conduit  box  and  may  cause 
failure. 

The  bearings  need  special  protection  to  keep  mois¬ 
ture  out  of  them,  both  when  the  motor  is  idle  and  when 
it  is  running.  It  is  especially  important  to  provide  a 
rugged  labrinth-type  seal  at  the  output  shaft. 

Applicotion  Check  Points 

Explosion  Hazard— To  begin  with,  a  Weather  Pro¬ 
tected,  Type  I,  Moisture  .Sealed  Motor  can  only  be  used 
in  a  nonhazardous,  or  Division  2  semihazardous,  loca¬ 
tion.  .\s  mentioned,  totally  enclosed,  fan  cooled  is 
available  in  several  constructions,  one  of  which  is  Divi¬ 
sion  1  explosionproof.  If  a  Weather  Protected,  Type  I, 
or  even  a  totally  enclosed,  fan-cooled  standard  is  to  be 
used  in  a  Division  2  area,  all  normal  arcing  parts,  such 
as  slip  rings,  bearing  temperature  relays,  over-tempera¬ 
ture  thermostats,  and  inherent  overload  protective  de¬ 
vices  must  be  hermetically  sealed,  pressurized  w'ith  non¬ 
hazardous  atmosphere,  or  be  in  an  enclosure  capable  of 
withstanding  an  internal  explosion  without  propaga¬ 
tion  of  flame  to  the  outside. 

.Although  space  heaters  are  not  required,  so  far  as 
the  new’  insulation  systems  are  concerned,  some  users 
feel  they  are  worth-while  to  help  minimize  corrosion 
of  the  inner  parts  of  the  motor  when  shut  down.  If 
space  heaters  are  used  in  a  Division  2  area,  their  sur¬ 
face  temperature  must  not  exceed  of  the  ignition 
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lfni|K‘raiurc  ol  the  ha/aid»>u»  gases  that  might  be  pres¬ 
ent.  For  most  apjilicatioiis  in  Division  2  areas,  this 
limit  is  assumed  to  be  21H)  C  total  temperature. 

Cx>iTosion— In  totally  enclosed,  fan  cooled  motors, 
corrosion  problems  are  limited  to  the  outsiile  of  the 
motor  and  are  (juite  easily  handled  with  massive  sec¬ 
tions  of  corrosion-resistant  material.  With  Weather 
Protectetl,  1  ype  1,  .Moisture  Sealed  motors,  corrosive 
conditions  will  exist  inside  and  outside  the  motor  and 
it  is  not  {X)ssible  to  completely  solve  the  problem  by 
choice  of  materials.  For  instance,  the  stator  and  rotor 
it  on  must  be  chosen  lor  its  electrical  characteristics  and 
consists  of  hundreils  of  individual  laminations  pressed 
and  held  together,  often  with  radial  ventilating  ducts 
spaced  throughout.  The  rotor  bars  of  induction  motors 
are  normally  aluminum,  threading  through  intricately 
shaped  holes  in  the  rotor  laminations.  The  very  impor¬ 
tant  air  deflectors  are  bell  shaped,  drawn  sheet  steel. 
Since  material  choices  are  limited,  the  only  remaining 
approach  to  prevention  ol  internal  corrosion  is  to  plate 
and  coat  extensively  the  inner  parts  of  the  motor.  .\ 
user  should  assure  himselt  that  each  manufacturer  will 
provide  adequate  protection  against  the  corrosive  condi¬ 
tions  that  will  actually  exist. 

Several  factors  tend  to  make  inner  corrosion  less  ol 
a  problem  than  at  first  thought  probable.  Corrosion  is 
usually  more  severe  when  moisture  condenses  on  a 
surlace.  The  great  mass  ol  c<K)ling  air  only  passes 
through  a  motor  when  it  is  running  and  therefore  when 
its  surfaces  are  hot.  When  the  motor  is  iille,  it  is  usually 
dripproof  to  the  outside  environment. 

Most  applications  have  varying  environmental  condi¬ 
tions— heavy  moisture  only  when  it  rains,  extreme  cor¬ 
rosion  only  when  there  is  an  operating  upset  or  mechan¬ 
ical  failure.  The  diet  is  not  steady  and  the  corrosion 
problem,  like  insulation  life,  is  one  of  averages. 

.Another  favorable  point  al)out,  at  least,  the  larger 
motors,  is  the  greater  accessibility  of  Weather  Protected, 
Type  1,  .Moisture  .Sealed  as  compared  with  totally  en- 
closetl  fan  cfK)led.  It  is  quite  easy  to  open  Weather  Pro¬ 
tected,  Type  1,  .Moisture  Sealed  motors  for  inspection 
and  maintenance  without  removing  the  motor  from  the 
driven  equipment. 

Erosion— This  abrasive  problem  involves  both  the 
inner  metal  structure  of  the  motor  and  the  windings, 
especially  at  the  end  turns,  over  which  is  driven  high 
velocity  air  from  the  rotor-mounted  fans.  Resilient-type 
materials  withstand  erosion  very  well,  but  hard  coat¬ 
ings,  such  as  the  coatings  used  to  prevent  corrosion,  tend 
to  be  polished  away.  Fortunately,  the  applications  are 
not  common  where  heavy  corrosive  and  erosive  condi¬ 
tions  exist  together,  or  are  cyclic.  Where  they  are,  cer¬ 
tainly  a  totally  enclosed,  fan  cooled  motor  is  best.  A 
Weather  Protected,  Type  II,  motor  will  also  perform 
very  well  by  dropping  out  particles  and  perhaps  filter 
ing  the  cooling  air  before  it  reaches  the  high  velocity 
and  electrical  portions  of  the  motor.  Filters  should  be 
usetl  and  regularly  (leaned  if  the  dust  particles  are  fine 
enough  to  float. 

Cllogging— Ciertain  dusts  tend  to  adhere,  especially 
after  tliey  have  ])icked  up  moisture.  This  can  be  very 
set  ions  il  ventilation  ducts  are  clogged  or  the  build-up 
on  a  surface  is  enough  to  impede  normal  heat  transfer. 
The  dust  is  being  pulled  through  the  motor  in  great 
quantities  only  when  the  motor  is  running  and  is  hot, 
and  the  dust  usually  will  not  have  a  chance  to  pick  up 
moisture  within  the  critical  areas  of  the  motor.  For  ap 
plications  where  clogging  is  a  possibility,  regular  maiti 
tenance  is  very  important  aiul  all  such  motors  should 
be  equipped  with  inherent  overload  protectors,  or  at 
least  overtemperature  thermostats,  or  resistance  temper¬ 


ature  detectors  for  hing-time  overheating  alarms  and 
back-up  overload  trip.  (The  new  inherent  overload  de¬ 
vices  now  available  will  respond  quickly  enough  to  pro¬ 
tect  motors  against  short  time  abuses,  such  as  stalls  or 
single  phasing,  allowing  their  use  without  remote  over¬ 
load  relays  while  such  is  not  the  case  with  resistance 
temperature  detectors  or  conventional  thermostats.) 

Large  Motor  Applications 

Large  motors  have  their  own  application  problems. 
.A  few  points  involving  enclosures  and  insulation  sys¬ 
tems  deserve  comment.  To  begin,  totally  enclosed,  fan 
cooled  motors,  where  air  is  blown  over  the  outside  of 
the  motors,  are  not  practical  when  the  motor  is  more 
than  4  ft  in  diameter.  Thus  large  synchronous  and 
induction  motors  can  only  be  used  in  Division  I  areas 
if  the  outside  air  is  exclutled  by  maintaining  a  positive 
pressure  on  the  inside  of  the  motor  and  providing,  usu¬ 
ally,  an  internal  air-to-water  heat  exchanger.  Sometimes 
an  inert  gas  or  instrument  air  is  used  and  then  special 
low  leakage  shaft  seals  are  required  to  hold  down  gas 
or  air  consumption.  Other  times,  a  large  quantity  of 
air  is  blown  in  from  a  clean  remote  source  and  dis¬ 
charged  after  passing  through  the  motor.  This  flow  of 
air  maintains  a  positive  pressure  within  the  motor  and 
cools  it  as  well.  Care  must  be  taken  to  provide  for 
jjroper  purging  in  any  of  the  three  systems. 

In  Division  2  areas.  Weather  Protected,  Type  I, 
Moisture  Sealed  or  W'eather  Protected  Type  II  can  be 
installed,  provided,  in  the  case  of  synchronous  motors, 
the  slip  rings  are  enclosed  in  a  pressurized  or  explosion- 
proof  box  and  arcing  accessories  are  hermetically  sealed. 
.Sometimes  the  remote  ventilation  system  is  used  in  an 
attempt  to  reduce  the  corrosive  fumes  driven  through 
the  motor,  but  this  seems  to  be  losing  favor  to  ordinary 
Weather  Protected,  Type  II,  or  Weather  Protected, 
Type  I,  Moisture  Sealetl  construction. 

Weather  Protected,  Type  I,  .Moisture  Sealed  syn¬ 
chronous  motors  have,  besides  the  sealed  form  coils 
described  above,  a  sealing  problem  on  the  field  coils, 
which  are  more  often  encapsulated  in  epoxy. 

One  problem  with  enclosed  synchronous  motors  is 
the  difficulty  of  observing  slip  ring  brush  wear.  Some 
designs  are  available  with  windows  but  these  often 
cloud  over,  making  observation  very  difficult.  Slip  ring 
brush  life  is  usually  not  a  problem  but,  where  it  cannot 
be  observed,  brushes  shoidd  be  replaced  on  the  periodic 
shutdowns,  even  though  they  still  have  considerable 
wear  left. 

In  order  to  decide  in  the  large  motors  which  enclo¬ 
sure,  insulation  system  and  ventilation  arrangement  is 
best  for  any  particidar  application,  it  is  necessary  to 
develop  carefully  installed  costs  including  the  accessory 
et^uipment  and  balance  this  against  what  each  approach 
will  do  for  the  user  in  the  areas  of  maintenance,  total 
installation  reliability,  space  requirements,  operating 
simplicity,  etc.  The  size  of  the  motor  and  voltage  level 
have  an  imjiortant  influence  on  which  equipment 
design  should  be  used. 

To  sum  up,  substantial  .savings,  especially  in  larger 
ratings,  are  now  available  to  motor  users,  but  to  insure 
succesful  application,  the  user  must  carefully  study  and 
evaluate  each  system  available.  He  should  consider  the 
engineering  principles  involved,  the  development  and 
quality  control  tests  performed,  the  field  experience  and 
the  repair  problems  and  repair  facilities  available.  On 
the  other  side,  the  user  should  specify  as  thoroughly  as 
he  can  the  actual  field  conditions  he  expects.  .Motor 
designers  have  many  choices  available;  only  by  a  free 
exchange  of  information  can  the  best  be  furnished. 
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Looking  for  a  better  way  to  find  annual  kwh  of  electrically  heated  homes? 
Here’s  an  approach  which  relates  heat  loss  to 


VARIABLE  “C”  CONSTANT 


HOWARD  S.  SMITH.  POWER  SALES  ENGINEER.  COMMERCIAL-INDUSTRIAL.  COLORADO  CENTRAL  POWER  CO. 


For  some  time  the  electrical  indus¬ 
try  has  been  concerned  with  the  kwh 
consumption  figures  resulting  from 
presently  existing  metluKls  of  calcu¬ 
lation.  The  classic  formula  is; 

TI> 

KhIi  =  kKh  for  the  year 

Kk  =  kK  of  taleulaled  heat  loss 

l>I)  —  degree  days 

C  =  NEM.4  (onstant 

TU  =  temperature  difference 

(inside  temperature  less  out¬ 
side  design  temperature) 

This  formula  seems  to  be  a  good 
one  if  the  NEMA  C  constant  be¬ 
comes  a  variable  dependent  on  the 
rate  of  heat  loss  and  with  the  results 
mcxlified  to  take  into  account  the 
orientation  of  the  home,  and  near 
perfection  in  insulation  is  achieved. 

This  discussion  will  show  (1)  the 
steps  in  the  development  of  the  ac¬ 
companying  curve,  which  relates  rate 
of  heat  loss  with  the  C  constant,  and 
(2)  an  example  of  how’  the  curve  can 
be  used  to  speed  the  calculation  of 
what  is  believed  to  be  a  more  reason¬ 
able  value  of  annual  |X)wer  con¬ 
sumption. 

Floyd  Olson,  Solar  Electric  Heat  Sc 
Insulation  Inc.,  Salt  Lake  (>ity,  has 
insulated  many  homes  to  6  w  per  sq 
ft  heat  loss  (using  one  air  change) 
and  has  found  that  the  electrical  en¬ 
ergy  for  most  of  these  homes  could  be 
calculated  if  a  factor  C  of  nine  were 
used  in  the  above  formida. 

Olson  also  surmiscxl  a  relationship 
between  heating  costs  based  on  orien¬ 
tation.  For  his  area  this  proved  to  be 
about  10c  per  .sq  ft  per  year  for 
homes  where  major  portions  of  the 
windows  face  east  or  west,  8c  per  sq 
ft  where  the  major  portion  of  the 
windows  face  south  and  12c  per  sq 
ft  where  the  major  portion  of  the 
windows  are  to  the  north. 

The  value  of  C  of  19  has  proved 
satisfactory  for  a  house  with  a  loss 
of  24  w  per  sq  ft.  The  lollowing  as¬ 
sumptions  are  used  to  calculate  the 
in-between  values. 

I.  One  air  change  per  hour  is  used 


for  heat  loss  calculations  to  deter¬ 
mine  kw  in  the  NEMA  formula. 

2.  That  a  factor  (]  of  nine  be  used 
in  the  NEM.\  formula  for  all  homes 
with  a  watt  per  sq  ft  heat  loss  of  6 
and  below'. 

3.  That  a  factor  C  of  19  be  used  in 
the  NE.MA  formula  for  all  homes 
with  a  watt  per  sq  ft  heat  loss  of  24. 

4.  That  the  free  heat  received  in 


the  home  on  a  yearly  basis  is  50^ 
of  the  total  heat  supplied  for  a  home 
with  6  w  per  sq  ft  loss  at  design  tem¬ 
perature. 

Results  of  the  calculations  relat¬ 
ing  intermediate  values  of  C  vs  watts 
per  .sq  ft  heat  loss.  Col.  No.  1  and 
No.  6  on  the  table,  provide  the  co¬ 
ordinates  for  the  curve.  Now  let’s  use 
the  curve.  (See  calculation,  p  64) 


The  NE\f.\  factor  between  6  w  per  sq  ft.  heat  loss  and  24  w  per  sq  ft  heat  loss  is 
calculated  in  the  folloKing  manner: 


c  =  c;  6 

Mi  ft-  4-  •}  — 

req.  heat  at  x 

Vi '  ft-  —  ',c  req. 

.  heat  6  h  ft*  /  ^  ^ 

\  (C  *14 

w  ,  ft’  ■ 

-  C  6  w/ft’) 

^  he 

rcq.  heat  24  w 

ft-  -  7c  req. 

heat  6  k  ftM  '  ^ 

this  reduces  to: 

C  =  9  -f 

.266  \% 

required  heat  (Col.  No.  5)  — 

50] 

1. 

2. 

3. 

4. 

S. 

6. 

TOTAL  UNITS 

NET  TO  BE 

TO  BE 

FREE  HEAT 

SUPPLIED 

•Ih  TOTAL  HEAT  TO 

WATTS 

SUPPLIED 

REQUIRED 

BY  HEATING 

BE  SUPPLIED  BY 

CALCULATED 

SQ  FT 

PER  YEAR 

PER  YEAR 

SYSTEM 

HEATING  SYSTEM 

NEMA 

CONSTANT 

6.0 

6.0 

3 

3.0 

50.00 

9.00 

6.1 

6.1 

3 

3.1 

50.82 

9.22 

6.2 

6.2 

3 

3.2 

51.61 

9.43 

6.3 

6.3 

3 

3.3 

52.38 

9.63 

6.4 

6.4 

3 

3.4 

53.125 

9.83 

65 

65 

3 

35 

53.85 

10.03 

6.6 

6.6 

3 

3.6 

54.55 

10.21 

6.7 

6.7 

3 

3.7 

5522 

10.39 

6.8 

6.8 

3 

3.8 

55.88 

10.57 

6.9 

6.9 

3 

3.9 

.5652 

10.74 

7.0 

7.0 

3 

4.0 

57.14 

10.91 

7.1 

7.1 

3 

4.1 

57.75 

11.07 

7.2 

12 

3 

4.2 

58.33 

11.22 

7.3 

7.3 

3 

1.3 

58.90 

11.37 

7.1 

7.4 

3 

4.4 

59.46 

11.-52 

7.,5 

7.5 

3 

45 

60.00 

11.75 

7.6 

7.6 

3 

4.6 

6053 

11.81 

7.7 

7.7 

3 

1.7 

61.01 

11.94 

7.8 

7.8 

3 

4.8 

61.54 

12.07 

7.9 

7.9 

3 

4.9 

62.03 

12.21 

8.0 

8.0 

3 

5.0 

62  ..50 

12.32 

8.1 

8.1 

3 

5.1 

63.00 

12.47 

8.2 

8.2 

3 

5.2 

63.40 

1258 

8.3 

8.3 

3 

5.3 

64.00 

12.74 

8.4 

8.1 

3 

5.4 

64.40 

12.84 

85 

85 

3 

55 

64.71 

12.92 

8.6 

8.6 

3 

5.6 

65.20 

13.06 

8.7 

8.7 

3 

5.7 

65.60 

1.3.17 

8.8 

8.8 

3 

5.8 

66.00 

13.27 

8.9 

8.9 

3 

5.9 

66.30 

13.36 

9.0 

9.0 

3 

6.0 

66.70 

13.45 

95 

95 

3 

65 

68.42 

1.3.91 

10.0 

10.0 

3 

7.0 

70.00 

14.34 

12.0 

12.0 

3 

9.0 

75.00 

15.70 

L'l.O 

1.5.0 

3 

12.0 

80.(K» 

17.00 

20.0 

20.0 

3 

17.0 

8.5.(K) 

18.35 

21.0 

21.0 

3 

21.0 

87.50 
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Using  the  Curve 

The  following  sample  calculation 
is  an  aid  in  using  this  curve: 

home 

1)1)  =;  6,000 
TD  =  80'^ 

Heal  loss  =  I0..’>60  w 
Assumed  Conditions 
I0..560 

=  8.8  w  per  sq  ft 

1.200  ^ 

From  the  rursc,  C  =  1S.3 

„  ^  10.56  X  6,000  X  13.3 

KKh  = -  - 

80 

kuh  =  I0..5.33  kKh 

If  this  same  home  was  insulated  so 
that  the  watt  per  sq  ft  heat  loss  is 
6  w  per  sq  ft,  the  following  kwh  con¬ 
sumption  would  be  realized: 

Kk  loss  —  6  X  1,200  =  7.2  kK 
C:  =  9  for  6  w  per  sq  ft 

7.2  X  6,000  X  9  =  4,660  knh 

kHh  = -  - 

80 

Diff.  =  10.533  —  4,860  =  5.673  kwh 

Orientation  Factors 

A  further  alteration  of  is  pro¬ 
posed,  depending  upon  the  orienta¬ 
tion  of  the  home.  If  the  major  por¬ 
tion  of  the  windows  face  south,  C  as 
determined  from  the  curve  should  be 
multiplied  by  .9;  if  the  major  por¬ 
tion  of  the  windows  face  east  or  west, 
C  should  be  multiplied  by  1.0;  if  the 
major  p>ortion  of  the  windows  face 
north,  C  should  be  multiplied  by  1.2. 

It  is  proposed  that  this  curve  be 
used  to  evaluate  existing  and  new' 
homes  and  that  such  results  for  vari¬ 
ous  areas  be  tabulated  to  check  the 
accuracy  of  this  curve.  In  areas  where 
there  are  fewer  days  of  sunshine  and 
greater  wind  than  experienced  in  the 
Colorado-Utah  area,  higher  NE.M.A 
constants  will  result. 


Professor  Charles  Dalziel,  U.  C.  shock  expert, 
devises  main  line  breaker  to 

HELP  PREVENT 


If  a  person  can’t  “let  go,”  can  a 
circuit  breaker  be  designed  that 
will  “let  go”  for  him  before  his  heart 
“lets  go”  of  his  very  life?  That  is 
the  question  for  which  Charles  Dal¬ 
ziel,  University  of  California  profes¬ 
sor  of  electrical  engineering,  one  of 
the  world’s  leading  researchers  on 
electric  shock,  has  been  seeking  an 
answer. 

While  electricity  well  handled  is 
reasonably  safe  nowadays.  Professor 
Dalziel’s  research  on  electric  shock 
brings  up  alarming  statistics  as  to  the 
continuing  number  of  electrocutions 
in  homes  and  in  industry.  Most  of 
these  come  from  line-to-ground  con¬ 
tacts.  Among  the  most  frequent 
causes  are  the  breakdown  of  insula¬ 
tion  in  portable  tools,  such  as  |M)rt- 
able  drills  and  saws.  A  lawn  mower 
or  a  hedge  clipper  which  sometimes 
cuts  through  the  supply  cable  and 
is  ojierated  often  in  contact  with 
the  damp  earth  is  especially  danger¬ 
ous.  A  recent  California  case  of  elec¬ 
trocution  came  about  when  a  man 
dropped  his  electric  razor  in  the 
toilet  bowl  and  reached  in  after  it. 
Numerous  fatalities  are  re{K)rted 
among  children  who  came  between 
a  floor  lamp  with  defective  cord  and 
a  radiator  or  other  grounded  metal 
object.  The  resistance  in  a  long 
wire  circuit  is  enough  to  keep  the 
15-20-amp  fuse  or  circuit  breaker 
from  oj)ening.  However,  it  allows 
enough  current  to  flow  through  a 
person  to  freeze  him  to  the  circuit 
or  cause  fibrillation  of  the  heart  and 
instant  death. 

Meanwhile  arguments  continue  as 
to  whether  grounding  or  insulation 
is  better.  There  are  advocates  of  us¬ 
ing  the  white  wire  or  neutral  as  a 
grounding  circuit.  There  are  others 
who  insist  that  appliances  and  lamps 
be  double  insulated.  The  trend  is 
lieing  pushed  toward  three-wire 
grounding  cords  for  use  with  all 
jjortables  and  toward  having  all  the 
metal  in  a  home  or  building  bonded 
to  a  common  ground. 

Moreover,  considerable  pressure 
is  being  exerted  nowadays  for  the 
doubling  of  the  service  voltage  to 
homes.  While  it  offers  economics  in 
wiring  cost,  will  these  be  overbal¬ 
anced  by  the  extra  shock  hazard  that 
these  higher  voltages  may  intrcKluce? 


In  a  paper  lor  the  .\IEE  in  Janu¬ 
ary,  1961,  Professor  Dalziel  summar¬ 
ized  the  problem  and  told  of  his  re¬ 
search  in  Europe  among  electricity 
suppliers  already  using  higher  volt¬ 
ages  for  residential  service.  He  was 
especially  interested  in  the  efforts  of 
Europeans  to  reduce  hazards  from 
electrical  shock  caused  by  line-to- 
ground  short  circuits  by  the  use  of 
special  circuit  breakers  having  ultra¬ 
sensitive  line-to-ground  elements.  He 
says  this  development  started  in  Ger¬ 
many  in  1919  with  a  simple  voltage 
sensitive  mechanism.  Devices  calleil 
“earth  leakage  circuit  breakers”  he 
found  to  be  in  use  in  quantity  in 
.•\ustria,  Germany,  Ireland  and  the 
United  Kingdom.  “They  are  reason¬ 
ably  priced  and  operate  on  a  poten¬ 
tial  to  ground  of  about  65  v,”  he 
said.  “Essentially  the  sensing  unit 
consists  of  a  trip  coil  connected  be¬ 
tween  earth  and  grounding  system 
which  is  insulated  from  the  ground. 
These  breakers  provide  protection 
against  line-to-ground  faults  and  as¬ 
sociated  fire  hazards.  Some  10  years 
ago,  trip  devices  actuated  by  the  cur¬ 
rent  flowing  to  ground  were  de¬ 
veloped.  These  devices  originally 
had  a  minium  trip  current  of  1  amp. 
Recently  the  trip  value  has  been  re¬ 
duced  to  300  ma  ami  still  more  re¬ 
cently  two  commercial  circuit 
breakers  have  been  placed  on  the 
market  in  France  and  Austria  hav¬ 
ing  a  sensitivity  of  30-40  ma.  The 
chief  requirement  of  such  installa¬ 
tions  is  that  there  be  no  intentional 
ground  on  the  load  side  of  the  cir¬ 
cuit  breaker.” 

Dalziel  feels  that  the  new  circuit 
breakers  deserve  serious  considera¬ 
tion  in  America,  es|)ecially  in  con¬ 
nection  with  the  proposal  to  double 
residential  voltage.  When  such  a  cir¬ 
cuit  breaker  incorporates  a  differen¬ 
tial  or  balanced  current  transformer 
with  a  trip  mechanism  actuated  by 
ground  currents  of  the  magnitude 
likely  to  exist  during  an  accidential 
human  contact  between  an  energized 
conductor  and  ground,  the  name 
“differential  circuit  breaker”  is  given 
it.  The  French  design  has  this  dif¬ 
ferential  trip  mechanism  as  an  ad¬ 
ditional  feature  to  the  conventional 
overcurrent  and  short  circuit  trip 
elements  and  is  built  into  the  same 
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molded  case.  In  Austria,  however, 
the  differential  trip  is  the  only  auto¬ 
matic  feature  provided  in  the  circuit 
breaker  currently  being  manufac¬ 
tured  there. 

While  it  is  gratifying  that  these 
circuit  breakers  in  Europe  have  o|> 
crating  characteristics  to  provide 
jrotection  against  ventricular  fibril- 
ation  for  currents  up  to  the  maxi¬ 
mum  likely  to  flow  between  major 
extremities  during  human  accidents, 
it  appears  to  Dal/iel  that  the  mini¬ 
mum  trip  current  must  be  set  in  ex¬ 
cess  of  let-go  currents  to  avoid  ex¬ 
cessive  circuit  outages.  Such  trips 
might  be  due  to  insulation  leakage 
ami  capacity  in  the  line.  The  mini¬ 
mum  current  setting  of  the  differen¬ 
tial  trip  device  is  established  by  the 
maximum  leakage  current  likely  to 
develop.  I'his  is  set  not  for  the  typi¬ 
cal  modern  installation  but  in  many 
old  installations  during  a  humid  or 
wet  condition  where  full  appliance 
load  is  on.  'I'his  would  have  to  in¬ 
clude  rod-type  heating  elements, 
which  have  rather  high  leakage  cur¬ 
rents.  Too  low  a  trip  value  would 
cause  unwarranted  nuisance  trip- 
ping. 

There  is  no  way  of  telling,  how¬ 
ever,  what  the  minimum  current 
would  Ire  in  accidental  contact  be¬ 
tween  an  energized  part  and  ground. 
The  resistance  of  the  skin  is  affected 
by  moisture  and  the  thickness  of  the 
epidermis.  The  resistance  of  non- 
metallic  floors,  earth,  concrete,  etc., 
is  also  indefinite.  It  depends  on  the 
moisture  present. 

However,  the  Euroj>ean  manufac¬ 


turers  are  using  30-40  ma  for  the 
minimum  trip  value  of  their  dif¬ 
ferential  circuit  breakers.  The  pub¬ 
lic  utility,  Electricite  de  France,  is 
conducting  a  survey  of  installation 
resistances  to  attempt  to  place  the 
subject  on  a  scientific  basis. 

From  Professor  Dalziel’s  own  re¬ 
search  at  the  University  of  Califor¬ 
nia  it  was  found  that  currents  of  9- 
16  ma  constitute  a  let-go  hazard. 
Fo  limit  circuit  breaker  trip  cur¬ 
rents  to  such  low  values  he  feels  is 
a  significant  technical  accomplish¬ 
ment  and  a  big  improvement  in  elec¬ 
trical  safety.  “.Actually  there  is  little 
evidence  of  serious  injury  from  cur¬ 
rents  below  about  30-50  ma,”  he 
declares  from  his  owm  research. 
“However,  this  is  a  great  improve¬ 
ment  when  you  think  that  the  pres¬ 
ent  house  circuit  is  protected  with 
15-  or  20-amp  devices  that  are  totally 
inoperative  on  the  currents  likely  to 
flow  through  the  human  body  dur¬ 
ing  an  accident.” 

Realizing  that  any  device  de¬ 
veloped  to  be  acceptable  in  .Ameri¬ 
can  practice  would  have  to  with¬ 
stand  short  circuit  currents  up  to 
5,000  amp.  Professor  Dalziel  pro¬ 
ceeded  to  develop  trip  circuits  suit¬ 
able  for  application  on  typical  sin¬ 
gle-phase,  three  w'ire,  120-240-v,  100- 
amp  circuits  having  an  interrupting 
duty  of  5,000  amp. 

Employing  the  three  100-amp 
wires  of  the  service  conductors  as 
the  primary  winding  of  the  differen¬ 
tial  transformer,  a  second  winding  of 
about  1,000  turns  is  applied  to  the 
tore  surrounding  these  service  con¬ 


ductors.  He  has  found  that  the  line- 
to-ground  trip  current  can  be  sep¬ 
arated  very  accurately  from  the  load 
currents  by  this  means.  Magnetic 
cores  shunted  with  zener  diodes  or 
thyrite  are  devised  to  protect  the 
transistorized  trip  circuit  for  the  one 
to  two  cycles  required  for  the  in¬ 
stantaneous  magnetic  trip  that  op¬ 
erates  on  high  short  circuit  current. 

Dalziel  has  been  able  to  develop 
the  pilot  model,  illustrated  here 
(cast  in  clear  plastic  to  show  the 
comjjonents)  that  could  be  incor¬ 
porated  in  the  making  of  a  circuit 
breaker  of  not  too  large  a  size.  Pres¬ 
ent  costs  of  the  components  are  such, 
however,  that  it  is  not  expected  it 
would  replace  existing  circuit  break¬ 
ers.  He  feels,  however,  that  the  dif¬ 
ferential  circuit  breaker  could  well 
find  application  as  a  service  switch 
for  the  safer  home  or  as  the  main 
circuit  breaker  on  a  distribution  or 
lighting  panel  or  to  protect  circuits 
where  the  highest  jxrssible  degree  of 
protection  against  line  -  to  -  ground 
short  circuits  are  paramount.  .Such 
areas  where  the  hazards  of  electric 
shock,  fire  or  explosion  must  lie  re¬ 
duced  to  as  great  a  degree  as  possible 
would  find  this  differential  circuit 
breaker  a  means  to  get  higher  levels 
of  safety  than  heretofore  possible. 
Such  places  as  swimming  pools, 
playgrounds,  work  areas  having 
dirt  or  concrete  floors,  dark  rooms, 
laboratories,  hospitals,  sanitariums, 
ships,  docks  and  pleasure  wharves, 
construction  jobs,  oil  refineries,  gas 
compressor  rooms,  munitions  and 
explosives  factories,  mines,  chemical 
laboratories,  trailer  camps  and  the 
home  are  potential  applications. 

In  developing  this  device  and 
testing  it  in  his  own  home.  Profes¬ 
sor  Dalziel  found  that  it  was  neces¬ 
sary  to  track  down  all  of  the  leak¬ 
ages  to  ground.  Some  of  these  paths 
were  quite  devious,  involving  not 
only  the  water  and  gas  piping  but 
air  ducts  and  flues  and  metals  in 
contact  with  them. 


Encapsulated  in  plastic,  even  the  pilot 
model,  atwve,  using  a  tiny  transistor,  is 
small.  Experimental  equipment  in  his  own 
basement  used  by  Dalziel  in  de>  eloping  a 
device  that  can  later  be  built  in  a  small 
circuit  breaker  protecting  a  circuit  or  main 
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REVIEW  OF  EHV  TRANSMISSION 


From  Ryan  to  Leadville  and  now  BPA  the  West  has  been  in  the  vanguard 
in  operating  systems  and  in  fundamental  investigations 


DONALD  H.  SANDELL.  ROMS  cable  division,  aluminum  co.  of  America 


The  task  of  electric  power  transmis¬ 
sion  lines— to  transmit  electric  power 
from  one  point  to  another  with  a 
minimiim  of  power  loss  and  voltage 
drop— has  never  changed.  However, 
the  tremendous  increase  in  electric 
energy  consumption  since  transmis¬ 
sion  lines  were  first  built  has  changed 
their  appearance  anil  greatly  ampli¬ 
fied  their  function. 

Tixlay’s  extra  high  voltage  (EH\') 
lines  perform  in  one  or  more  of  four 
different  roles: 

1.  Backbone  of  transmission  grid; 

2.  1-ong  distance  supply  line  from 
hydro  installations; 

•S.  Bulk  carrier  of  thermal  gener¬ 
ated  power  (energy  transportation 
vehicle); 

4.  High  capacity  bus  bctw'een 
large  jxiwer  plants. 

Backlxme  of  Transmission  Grid— 
As  early  as  1920  high  voltage  trans¬ 
mission  lines  were  employecl  for  this 
purpose  in  both  the  .Midwest  and 
the  far  West.  Of  course,  these  high 
voltage  transmission  lines  were  not 
the  EHV  lines  of  tixlay- they  w-ere 
in  the  66-100  kv  range,  contrasted 
with  current  general  definition  of 
EH\'  as  being  voltages  above  220 
kv. 

Long  Distance  Supply  Lines  From 
Hydro  Installations  —  The  need  for 
EH\’  lines  to  supply  electric  power 


to  load  centers  trom  large  hyilroelec- 
tric  installations  arose  early  in  the 
century,  when  engineering  solutions 
to  economical  production  of  elec¬ 
tric  energy  from  falling  water  were 
found.  Two  of  the  early  high  volt¬ 
age  transmission  lines  representing 
this  function  are  still  operating  in 
(California.  One,  the  1 10-kv  San  Ber- 
narilino-Bishop  line,  now  part  of  the 
(California  Electric  Power  (Co.,  was 
built  in  1912.  7'his  line  usetl  4/0 
.\(CSR  to  permit  the  economical  long 
span  construction  needed  for  this 
long  line.  A(CSR  was  a  relatively 
new  product  in  1912,  having  been 
developed  three  years  previously. 

The  other  line,  built  in  1913,  was 
the  Big  (Creek  line  of  the  .Southern 
(California  Edison  (Co.  This  line 
used  605,000  cm  .ACSR  54/7.  It  was 
later  to  become  the  highest  voltage 
transmission  line  in  the  world,  when 
in  1923  the  voltage  was  stepped  up 
from  154  kv  to  220  kv.  It  remained 
the  highest  voltage  fine  until  1936, 
when  the  Hoover  Dam  transmission 
lines  were  energi/ed  at  287  kv. 

Bulk  Carriers  of  Thermal  (Gener¬ 
ated  Power  — After  World  War  II, 
our  nation  was  faced  with  a  great 
ileficit  in  electric  generating  capac¬ 
ity.  .\t  the  same  time,  the  available 
hydro  installation  sites  for  economi¬ 
cal  private  utility  development  were 


diminishing.  Steam-electric  plants 
were,  therefore,  built  at  a  faster 
rate.  .At  first  they  were  built  as 
close  as  possible  to  load  centers  so 
that  transmission  line  costs  includ¬ 
ing  jx)wer  losses  could  be  kept  at  a 
minimum.  However,  some  economic 
analyses  revealed  that  transmission 
costs  were  competitive  with  the  cost 
of  transporting  coal  or  other  forms 
of  thermal  energy  to  load  centers. 

Some  electric  utilities  experi¬ 
mented  with  the  “mouth-of-mine” 
type  steam  generating  stations  and 
found  that,  indeed,  the  energy  thus 
produced  and  transmitted  was  not 
only  competitive  with  energy  trans¬ 
mitted  by  other  forms  of  transpor¬ 
tation,  but  was  considerably  more 
reliable.  Of  course,  this  form  of 
transmitting  large  blocks  of  power 
created  new  problems,  while  accent¬ 
ing  the  importance  of  some  existing 
ones.  Since  electric  energy  must  be 
consumed  immediately,  interruption 
of  a  large  block  of  power  supplying 
a  base  load  to  a  utility  system  results 
in  grave  consequences.  Through  the 
use  of  high  speed  circuit  breakers 
and  more  extensive  relaying  schemes, 
stability  of  these  systems  has  been 
made  very  reliable.  Thus,  an  EHV 
line  can  be  in  the  transportation 
business. 

High  Gapacity  Bus  Between  Large 
Power  Plants— Transmission  lines 
are  sometimes  used  merely  to  pro¬ 
vide  a  high  capacity  tie  between  the 
buses  of  large  electric  power  plants. 
Higher  generation  voltages,  com¬ 
bined  with  the  high  cost  and  limited 
availability  of  right-of-way  in  cer¬ 
tain  areas,  have  Icxl  to  the  use  of  ex¬ 
tra  high  voltage  lines  for  such  ties. 

Evolution  of  EHV  conductors 

Each  new  step  of  higher  voltages 
(nought  with  it  new  questions  to 
l)c  answered  before  operating  lines 
could  be  put  into  service  with  any 
degree  of  confidence.  The  effect  of 
conductor  diameter  on  corona,  for 

Tubular  lompression  joint  on  2.13  in.  rope 
lay  expanded  aluminum  rondurtor 
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example,  was  an  important  consid¬ 
eration  at  the  high  voltages  ol  50 
years  ago,  as  it  is  at  today’s  much 
higher  “high”  voltages.  Usually  the 
power  load  was  sulficiently  low  so 
that  minimum  conductor  diameter 
was  determined  by  the  corona  dis¬ 
charge  consideration. 

Expanding  the  conductor  with 
core  materials  other  than  the  con¬ 
ductor  strands  was  the  approach 
taken  to  economically  attain  the  re¬ 
quired  diameter  without  providing 
unnecessary  load  capacity.  Trans¬ 
mission  lines  using  hemp  rope  as  a 
center  for  copper  and  aluminum 
conductors  were  in  operation  as  ear¬ 
ly  as  \900. 

The  development  of  AUSR  gave 
the  high  strength  which  permitted 
the  economical  long  span  construc¬ 
tion  and,  by  virtue  of  its  steel  core, 
expanded  its  diameter.  This  ex¬ 
panded  diameter  reduced  corona  at 
high  voltages.  .\C^SR  provided  a 
strength,  conductivity  and  diame¬ 
ter  combination  to  satisfy  most 
|X)wer  requirements  up  to  230  kv. 
The  220-kv  Big  Ureek  line  of  the 
Southern  California  Edison  Co.  is 
a  g<KMl  example  of  how’  early  this 
became  evident. 

Recent  studies  have  found  single 
conductor  regular  .\CSR  feasible 
for  some  applications  at  345  kv. 
Both  1,780,000  cm  ACSR  84/19 
and  2,156,000  cm  ACSR  84/19  are 
being  used  on  operating  lines  at 
this  voltage. 

As  voltages  began  to  increase  to 
higher  values,  it  became  apparent 
that  the  answers  to  high  voltage 
operation  could  not  be  found  in 
textbooks  or  small  indoor  labora¬ 
tories.  Needed  was  full-scale  out¬ 
door  testing  to  supplement  indoor 
lalx)ratory  experiments. 

.\n  early  project  to  study  the 
characteristics  of  lines  designed  to 
operate  at  voltages  above  220  was 
undertaken  at  the  Ryan  Laboratory 
of  Stanford  University.  Early  in 
1927,  the  Pacific  Coast  Electrical 
Assn,  (then  the  Pacific  Coast  Di¬ 
vision  of  National  Electric  Light 
Assn.)  requested  several  cable  man¬ 
ufacturers  to  donate  to  the  Ryan 
High  Voltage  Laboratory  nine 
700-ft  lengths  of  hollow  cable— three 
samples  each  of  conductors  with  di¬ 
ameters  of  one  inch,  two  inches  and 
four  inches.  Voltages  up  to  WK)  kv 
were  to  be  impressed  on  the  con- 
tluctors. 

.■\luminum  conductors  that  em- 
ployetl  aluminum  wire  stranded 
around  flexible  aluminum  conduit 

Reel  of  4V2-in.  aluminum  cable  furni<ihed 
to  Stanford  University  for  test  in  1930 


were  supplied  for  testing.  The  one- 
inch  and  two-inch  diameter  conduc¬ 
tors  arrived  in  California  in  1929, 
and  the  four-inch  diameter  conduc¬ 
tor  early  in  1930.  (The  four-inch 
aluminum  flexible  conduit  core  con¬ 
ductor  was  the  only  conductor  of 
this  size  tested  by  the  laboratory.) 

In  1932,  a  new  L4-in.  diameter 
expanded  ACSR  was  shipped  to 
the  Ryan  Laboratory  for  tests.  Ex¬ 
panding  medium  of  this  initial  ex¬ 
panded  ACSR  was  jute  filler  strands, 
stranded  between  the  steel  core  and 
the  layers  of  aluminum  strands.  Sub- 
sequent  experience  and  tests  have 
determined  impregnated  twisted  pa¬ 
per  strands  to  be  best  for  expanding 
conductor  diameter.  After  20  years 
of  testing  and  development,  ex¬ 
panded  ACSR  was  later  chosen  as 
the  conductor  for  the  huge  Amer¬ 
ican  Electric  Power  345-kv  svstem  as 
well  as  the  OVEC:  and  IKEC  345-kv 
lines. 

With  the  exception  of  the  287-kv 
Hoover  Dam-Los  .Angeles  line,  220 
kv  and  230  kv  were  the  basic  high 
voltage  level  of  transmission  net¬ 
works  until  after  World  War  If. 
When  construction  of  generating 
and  transmission  facilities  was  re¬ 
sumed  in  1946  after  the  wartime 
hiatus,  it  w-as  evident  that  voltages 
higher  than  230  kv  would  be  needed 
to  transmit  the  larger  blocks  of 
power  that  would  be  supplied  from 
the  new  generating  equipment  being 
designed.  The  industry  made  a  lim¬ 
ited  investigation  of  the  use  of  287 
kv,  because  of  its  successful  opera¬ 
tion  on  the  Hoover  Dam-Los  An¬ 
geles  line,  but  it  was  soon  aban- 
donetl  in  favor  of  345  kv.  At  either 
voltage  there  was  more  to  learn 


about  conductor  corona  and  radio 
influence  characteristics  and  insu¬ 
lating  materials,  and  to  solve  these 
problems  for  the  higher  voltage 
proved  a  wiser  objective. 

Before  the  first  op)erating  lines 
were  energized  at  345  kv  (in  1954), 
many  problems  had  been  intensive¬ 
ly  studied.  Two  significant  test  proj¬ 
ects  had  been  established  in  Ohio. 
One  was  at  the  Tidd  Test  Site,  a 
full  scale  outdoor  installation  by  the 
American  Electric  Power  Co.,  near 
Brilliant,  Ohio;  the  other  was  a  co¬ 
ordinating  series  of  tests  conducted 
at  the  well  established  Ohio  Brass 
High  Voltage  Laboratory  at  Barber¬ 
ton,  Ohio. 

The  Tidd  test  site  was  a  three- 
phase  500-kv  project.  Stranded  anti 
hollow  copper  contluctor  were  tested 
as  well  as  L4-in.,  1. 65-in.  and  2.00-in. 
diameter  expanded  ACSR. 

The  test  at  Tidd  resulted  in  1.6- 
in.  and  L75-in.  expanded  ACSR 
being  used  for  over  3,000  circuit 
miles  of  the  American  Electric 
Power  Co.,  Ohio  Valley  Electric 
Corp.,  Indiana  &  Kentucky  Elec¬ 
tric  Corp.  and  the  Commonwealth 
Edison  Co.  systems.  Many  new  con¬ 
struction  techniques  were  developetl 
to  handle  EHV  conductors  during 
the  building  of  these  projects.  Spe¬ 
cial  stringing  blocks,  conductor  ten¬ 
sioning  equipment  and  giant  reels 
were  but  a  few  of  these  develop¬ 
ments.  The  96-in.  diameter,  16,000- 
lb  capacity  reel,  for  instance,  was 
first  proved  practical  in  field  erec¬ 
tion  of  transmission  conductors  on 
these  lines. 

Joints,  dead-ends,  terminal  con¬ 
nectors,  armor  rotls  and  dampers 
were  tested  for  345-kv  operation  at 
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llic  Ohio  Brass  iacility.  EHV  con- 
diKlor  accessories  were  designed  to 
have  a  corona  starting  voltage  at 
least  as  high  as  that  of  the  con¬ 
ductor. 

riie  initial  major  EHV  construc¬ 
tion  program  on  the  West  C^oast 
was  by  Bonneville  Power  .Adminis¬ 
tration.  In  1956,  BPA  energized 
lines  at  345  kv  using  1,780,000  cm 
.\C1SR  84/19.  A  year  earlier,  BPA 
energized  over  2(K)  units  of  287 
kv  using  1,272,000  cm  .\C/SR. 

By  the  mid-’50s,  the  characteristics 
of  large  conductors  designed  lor  315 
kv  were  fairly  well  establisheil— ex¬ 
cept  for  high  altitmle  operation. 
The  Public  Service  Cx).  of  Colorado 
was  planning  a  high  voltage  expan¬ 
sion  program  that  would  send  trans¬ 
mission  lines  over  mountain  passes 
at  ll,(K)0-ft  altitudes.  No  field  co¬ 
rona  or  RI  data  were  available  for 
this  altitude,  and  the  laboratory-de¬ 
rived  empirical  formulas  for  corre¬ 
lating  sea  level  data  to  high  alti¬ 
tudes  were  suspected  of  being  too 
conservative.  From  observing  the 
operation  of  115-kv  lines  built  in 
the  1920s,  there  were  indications 
that  the  corona  levels  might  be 
lower  than  the  ff)rmulas  given  by 
either  Peek  or  Peterson.* 

To  find  the  answer,  a  500-kv 
three-phase  equivalent  test  line  was 
constructed  near  Leadville,  Colo, 
('.onductors  similar  to  those  used  at 
Tidd  were  supplied  by  Alcoa.  How¬ 
ever,  two-  and  four-conductor  bun¬ 
dles  were  added  to  gain  knowledge 
of  the  behavior  of  these  arrange¬ 
ments  and  of  the  spacers  and  sus¬ 
pension  assemblies  associated  with 
them.  The  elevation  at  Leadville  of 
10,300  ft  was  high  enough  to  pro¬ 
vide  a  good  proving  ground  for  high 
altitude  high  voltage  transmission 
lines. 

Information  gained  from  evalua¬ 
tion  of  the  bundled  conductors  at 


•1.  “Dielectric  Phenomena  in  HiRh-Voltage 
Engineering,"  F.  W^.  Peek,  McGraw-ttill  Co. 

2.  Discussion  of  "Design  of  Transmission 
Lines,”  J.  S.  Carroll,  B.  Cozzens,  AIEE  Trans¬ 
actions.  Vol.  52,  1933. 


l.eadville  became  available  as  both 
the  .American  Electric  Power  Cxi. 
and  the  Ohio  Edison  (x).  were  an¬ 
ticipating  construction  of  such  lines 
for  345  kv,  constituting  the  intro¬ 
duction  of  bumlled  comluctors,  for 
high  voltage  purposes,  to  the  United 
States.  Bundled  conductors  at  high 
voltages  were  a  common  sight  in 
Europe,  but  they  had  not  been  con- 
siilered  practical  for  the  loads  and 
construction  methods  in  this  coun¬ 
try.  The  Ohio  Edison  Co.,  however, 
concludeil  from  its  tests  that  a  new¬ 
ly  designed  951,000  cm  ACSR  48/7 
used  in  a  bundle  of  two  was  the  most 
practical  design  for  them.  By  1960, 
this  utility  had  built  over  300  cir¬ 
cuit  miles  of  line  using  these  con¬ 
ductors,  suspended  from  rectangular 
base  towers. 

With  more  information  on  bun- 
tlletl  conductors  available,  the  New 
A'ork  State  Power  Authority  selected 
a  two-conductor  bundle  of  795,000 
cm  AC:SR  26/7  for  the  345-kv  Ni¬ 
agara  Falls--\dirondack  line.  Con¬ 
struction  on  these  lines  began  in 
1960,  and  the  same  year  two  more 
EH\’  test  projects  were  under  way 
by  other  companies  that  would  push 
the  voltage  in  one  of  these  projects 
to  over  twice  any  present  operating 
voltage. 

The  Pennsylvania  Electric  Co. 
project  near  Martinsburg,  Pa.,  was 
energized  in  the  fall  of  1960  at  460 
kv  using  1.4-in.,  1.65-in.  and  1.75-in. 
diameter  bundled  expanded  AC^SR, 
and  2.32-in.  diameter  expanded  AC¬ 
SR.  The  2.32-in.  expanded  .\CSR 
was  the  largest  ever  used  of  the  pa¬ 
per  expanded  design.  Again  labora¬ 
tory  tests  on  the  conductor  and  fit¬ 
tings  had  to  precede  the  shipment  of 
these  items  used  on  the  test  project. 
The  G-E  test  lines  near  Pitts¬ 
field,  Mass.,  energized  at  460  kv, 
have  been  operated  briefly  at  720  kv. 
Some  spans  will  eventually  be  oper¬ 
ated  at  750  kv  to  give  answers  on 
corona  and  RI  for  transmission  lines 
of  the  future. 

\  three-conductor  bundle  of  954- 
mcm  ACSR  54/7  spaced  at  16  in.  was 


Cx>roiia  on  conductors  at  400  kv  to  ground 

tested  at  350  kv  to  ground  with  one 
compression  joint  at  midspan.  It  was 
found  that  visible  corona  appeared 
on  the  conductor  at  approximately 
325  kv  and  at  one  spot  on  the  splice 
at  355  kv.  The  entire  splice  showed 
corona  at  approximately  360  kv. 

The  G-E  and  Penelec  installations 
are  unique  among  the  EHV  studies 
in  that  they  are  prototype  trans¬ 
mission  systems,  contrasted  with 
open-end  transmission  on  the  other 
projects. 

Some  of  the  results  from  the  Lead¬ 
ville  EHV^  project  confirmed  other 
test  programs  suggesting  that  wowl 
pole  H-frame  structures  might  be 
practical  for  345-kv  transmission 
lines.  In  1960,  the  Illinois  Power 
C.o.  built  a  one-mile  wood  pole  H- 
frame  line  (using  1.75-in.  paper  ex- 
j>anded  ACSR)  for  345-kv  operation, 
to  evaluate  feasibility  of  this  type  of 
tower  for  EH\". 

Several  new’  “milestones”  in  EH\’ 
are  to  be  reached  in  1961.  In  one 
of  these,  Bonneville  Power  Admin¬ 
istration  will  be  building  a  460-500- 
kv  experimental  line  to  test  conduc¬ 
tor  handling  and  construction  tech¬ 
niques.  Several  conductors  of  2.125- 
in.  diameter  and  larger  are  to  be 
tested.  One  conductor  will  be  a 
2.14-in.  diameter  conductor  of  5005- 
H19  aluminum  alloy  wires  stranded 
around  a  flexible  aluminum  alloy 
conduit.  Another  conductor  will  be 
a  new'  rope-lay  concentric  stranded 
combination  conductor  of  2.13-in. 
diameter.  These  designs  presented 
some  new  problems  for  jointing  or 
dead-ending,  solved  with  the  tubular 
fittings  shown. 

During  1961  TV.\  will  undertake 
an  investigation  of  the  problems  of 
460-kv  construction,  using  three-con¬ 
ductor  bundles  of  954,000  cm  .ACSR 
54/7.  A  three-conductor  bundle  pos¬ 
sesses  some  special  mechanical  prob¬ 
lems  with  regard  to  the  operation 
of  conductor  spacers.  One  spacer 
that  shows  excellent  possibilities  is 
a  three-conductor  closed  spring  type 
spacer. 

The  West  has  been  at  the  van¬ 
guard  of  EHV,  both  in  fundamen¬ 
tal  investigations  —  from  Ryan  to 
Leadville  and  now  BPA  —  and  in 
operating  systems  —  from  California 
Electric  Power  and  Southern  Cali¬ 
fornia  Edison  to  Colorado  Public 
.Service,  BP.-A  and  Arizona  Public 
Service.  The  rate  of  development 
in  this  field  is  greater  than  ever, 
and  most  certainly  today’s  projects 
will  influence  the  planning  and  op¬ 
eration  of  nearly  all  of  our  electric 
systems  in  the  future. 


C  K.  Rieger,  C-E,  and  W.  L.  Cider,  Detroit 
Edison,  speakers  at  first  morning  session 


P.  E.  Brookoser,  RMEL  president.  Kith  Planning  RMEL’s  58th  Annual  Convention  at  Jackson  Lake  Lodge  are  B.  P.  Montagriff, 
Warren  A.  Terry,  Home  Light  &  Power  Co.,  secretary-manager;  Donald  Spangenberg,  PS  of  C.0I0.,  program  chairman;  Fred  Nylander, 
Kho  succeeds  him  as  president  on  Jan.  I  general  chairman,  and  P.  E.  Brookover,  RMEL  president,  both  of  Cheyenne  LF&P 


RMEL  FACES  UP  TO  THE  ISSUES 


Some  challenging  siaiemenls  were  Co.,  told  the  conference.  Worried  dent  of  Bo 
made  by  speakers  at  the  Rocky  about  generation,  transmission,  fed-  area  of  con 
.Mountain  Electrical  League’s  An-  eral  plans,  all  essential,  utilities  have  widespread 
nual  Convention,  Sept.  10-13,  and  not  paid  much  attention  to  their  facts,  he  cor 
were  accepted  thoughtfully  by  the  sales  departments,  he  charged.  Con-  believes,  is 
industry  people  attending.  The  set-  sequently  power  salesmen  are  not  owned  utilil 
ting  in  the  Tetons  and  the  care-  beating  the  bushes  to  work  up  de-  trate  harder 
fully  planned  program  gave  time  for  mand;  are  selling  capacity  instead  clear  about 
reflection  and  recieation  as  well  as  of  services  and  attractive  new  ap-  element  ths 
conference  sessions.  It  was  a  stimu-  proaches.  home  to  pe< 

fating  meeting  and,  as  one  speaker  Pointing  to  the  possibility  of  di-  again, 
described  it,  a  friendly  one.  Here  vorcing  customer  service  and  routine  What  are 
are  a  few  highlights.  relations  from  sales,  he  said  that  that  the  z 

Imbalance  is  a  key  factor  in  for-  manufacturers  are  not  getting  more  favor 

eign  countries,  said  Walker  L.  Cis-  needled  enough  to  make  the  things  pany  than 

ler,  president  and  board  chairman  of  that  will  sell,  emphasis  is  being  put  industry  of 
Detroit  Edison  C^).,  in  relating  ob-  on  cost  of  operation  instead  of  serv-  asked?  Is  1 
servations  on  his  recent  overseas  ice  reliability.  A  few'  of  his  sug-  industry  stc 

mission  to  discuss  power  problems  gestions:  get  better  trained  salesmen;  or  blissfulh 

and  developments.  There  is  imbal-  spend  a  higher  proportion  of  the  popularity? 
ance  in  the  distribution  of  popula-  dollar  on  promotion  tools  such  as  Demands 
tion;  skills,  knowledge  and  capabil-  co-op  advertising,  wiring  allowances,  ment  and 
ity;  natural  resources;  fuels,  he  prizes,  bonuses;  develop  stronger  ties  visers  are  ; 
pointed  out.  More  thought  should  with  distributors;  persuade  dealers  met,  he  sta 

be  given  to  the  impact  of  energy  to  sell  electric.  “Let’s  restore  growth  tive,  must 

on  world  affairs  and  to  bringing  in  this  industry  and  stop  talking  service  in  it 
about  better  distribution  and  util-  about  it.  You  are  the  group  who  look  ahead 
ization,  he  believes.  can  do  it,’’  he  concluded.  responsibili 

Sales  people  are  the  lost  genera-  Opinion  surveys  show  that  a  large  and  out  ol 
tion  in  the  utility  business,  Charles  majority  of  people  are  unable  to  and  the  in 

K.  Rieger,  vice  president  and  mar-  recognize  that  government  power  af-  act,  he  cor 

keting  manager  for  General  Electric  fects  them,  said  Don  Hoover,  presi-  The  dep! 
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L.  R.  Patterson,  PS  of  C^olorado,  Denver, 
Charles  CroKell,  Casper,  Wyo.,  attorney, 
I>on  Hoover,  president  of  Borell  Sc  Jacobs, 
Ness  York,  Monday  afternoon  speakers 


understanding  of  our  interrelated 
problems  and  through  cooperation 
and  confidence,  we  will  find  the 
better  way,”  he  concluded. 

Arthur  Barnett,  managing  direc¬ 
tor  of  the  National  Association  Elec¬ 
tric  Companies,  called  for  a  discus¬ 
sion  in  depth  and  breadth  on  na¬ 
tional  power  issues.  Pros  and  cons 
of  such  subjects  as  the  proper  role 
of  government  in  generation  and 
transmission  should  be  discussed  by 
the  public,  which  has  a  great  stake 
in  the  outcome,  he  believes. 

Participation  of  industry  people 
in  l(Kal  community  affairs  and  in 
politics  was  advised  by  Charles  M. 
Crowell,  Casper  attorney.  Because 
utilities  are  a  regulated  monopoly 
and  it  is  a  short  hop  from  control 
to  ownership,  their  people  can  no 
longer  afford  to  stay  aloof,  he  be¬ 
lieves. 

Participation  in  politics  was  sug¬ 
gested  also  by  John  C.  Clay,  vice 
president  of  the  First  National  Bank 
of  Kemmerer.  He  suggested  a  co¬ 
ordinated  effort  under  the  two-party 
system  whereby  responsible,  conserv¬ 
ative  people  in  business  and  agri¬ 
culture  might  measure  candidates. 

L.  R.  Patterson  of  Public  .Service 
Co.  of  Colorado  brought  the  con¬ 
ference  up  to  date  on  the  C^olorado 
River  Storage  project,  a  subject 
made  more  striking  by  a  report 
given  the  following  day  of  the  de¬ 
feat  in  the  House  of  an  amendment 
to  delete  funds  for  federal  transmis¬ 
sion  lines  for  the  project. 

The  current  status  of  atomic 
power  was  told  by  Milton  F.  Kent, 
general  manager,  utility  sales  oper¬ 
ation,  General  Electric  Co. 

Warren  A.  Terry  of  Home  Light 
&  Power  Ck).,  Greeley,  Colo.,  was 
elected  president  of  the  league  to 
succeed  P.  E.  BrcKtkover,  C^heyenne 
Light,  Fuel  &:  Power  Co. 


Four  convention  speakers:  Milton  F.  Kent,  general  manager,  utility  sales  operation, 
(peneral  Electric  Co.,  Schenectady;  Rodger  G.  Wheaton,  president.  Line  Material 
Industries,  Milwaukee;  Arthur  R.  Barnett,  National  As.sociation  Electric  Companies, 
Washington,  I>.  C.;  John  C.  Clay,  vice  president.  First  National  Bank,  Kemmerer,  Wyo. 


the  equipment  industry  and  the  dis¬ 
astrous  results  of  a  continued  down¬ 
ward  earnings  trend  were  forcefully 
brought  out  by  R.  Ci.  Wheaton,  pres¬ 
ident  of  Line  .Material  Industries. 
He  prefaced  his  remarks  by  assur¬ 
ance  that  everyone  associated  with 
the  electrical  industry  is  acutely  con¬ 
scious  of  his  responsibilities  with  re¬ 
spect  to  the  free  enterprise  system 
and  is  Unlay  “as  white  as  the  driven 
stiow.”  We  need  to  get  back  to  work 
lull  time  and  can  ill  afford  the  time, 
effort  and  expense  necessary  to  pro¬ 
tect  ourselves  from  persecution  and 
harassment,  he  stated. 

In  a  competitive  risk  industry  it 
seems  reasonable  that  a  minimum 
profit  margin  of  5  to  6^  might  be 
expected,  he  pointed  out,  but  at  no 
time  in  the  past  10  years  has  the 
average  ek*ctrical  manufacturer’s 
profit  oti  sales  reached  this  modest 
level.  The  peak  period,  1951-1955, 
showed  4.8^^)  and  the  first  six 
months  of  1901,  In  terms  of 

rate  of  return  on  investment  after 
taxes  a  modest  rate  is  often  set  at 
10  to  12%.  Fifteen  electrical  manu¬ 
facturers  recorded  11.3%  for  the 
period  1951-55;  5.6%  for  the  first 
half  of  1961. 

Everybody  loses  in  the  long  run 
if  profits  disappear  from  large  seg¬ 
ments  of  an  industry,  he  pointed 


out.  To  date  product  redesign  pro¬ 
grams  have  had  careful  attention 
with  determination  to  continue  high 
quality  at  lowest  practical  costs.  Flis 
company  has  devoted  endlt^ss  hours 
to  development  of  a  modern  pricing 
philosophy,  he  stated. 

Forecasts  on  construction  expendi¬ 
tures  through  1965,  which  well  may 
be  conservative,  will  materialize  only 
as  a  result  of  a  well  equipped  in¬ 
dustry,  he  pointed  out.  “These  fig¬ 
ures  predict  a  load  which  will  tax 
all  elements  in  our  business,  par¬ 
ticularly  the  management  groups  in 
the  utilities,  contractors,  manufac¬ 
turers  and  suppliers.  We  must  con¬ 
stantly  remind  ourselves  ‘There’s  a 
way  to  do  it  better— find  it.’  Through 
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PEOPLE 


►  Appoiniment  of  Alliert  B.  Clock 
as  commerc  ial  manager  has  been  an- 
noiintecl  by  Pa¬ 
cific  (ias  and 
tleciric  Clo.  He 
succeeds  R.  \V, 

Joyce,  who  re¬ 
cently  was  made 
vice  president 
in  c  h  a  r  g  e  ol 
commercial  op¬ 
erations.  .\  na 
tive  San  Fran 
ciscan,  Clook 
joined  the  company  in  1925  u|M)n 
graduation  from  high  school  and 
later  earned  his  degree  at  San  Fran¬ 
cisco  I.aw  .School  by  attending  night 
classes.  He  had  been  assistant  to 
Joyce  during  his  tenure  as  commer¬ 
cial  manager. 

►  .\pologies  to  Oliver  Lyman  and 
Cl.  W.  Sward  for  a  cajttion  mixup  in 
our  .\ugust  issue.  1  he  gentleman 
pictured  on  p  2<)  with  Cl.  \V.  I.eihy 
is  Ollie  I.vman.  Oliver  B.  Lyman 
do.,  .San  Francisco,  not  (ly  Sward, 
executive  director  of  EER.\.  Our 
thanks  to  the  friends  who  spotted 
the  error  and  wrote  in  to  tell  us  that 
it  wasn't  even  a  close  resemblance. 

►  Evelvn  Hansen,  director  ol  home 
service  for  Utah  Peewer  Light  Clo., 
is  serving  her  tenth  year  as  director 
of  Home  .\rts  for  the  state  fair.  .Ap¬ 
pointed  by  the  genernor,  she  has 
two  vears  to  go  on  her  present  three- 
year  term. 

►  E.  W.  Bullard  ol  S  ausalito,  (lalif., 
has  been  elected  jtre^sident  of  the  In 

clustrial  Safety 
E  c]  u  i  p  m  e  n  t 
.\ssn.  Bullard  is 
president  of  the 
fl-vear-olcl  E. 
I).  Bullard  do., 
m an  ufacturer 
of  industrial 
safety  eejuip- 
ment.  He  is  a 
lile  member  of 
the  San  Fran¬ 
cisco  dhapter,  .Xmerican  .Society  ol 
.Safety  Flngineers,  and  of  the  Clali- 
fornia  Ciovernor’s  Safety  douncil 
and  the  President’s  douncil  of  Oc¬ 
cupational  Health.  He  was  first 
chairman  of  the  Northern  (lalifor- 
nia  dhapter.  Veterans  of  Safety. 

►  Clarl  L.  Twidwell,  district  power 
superintendent  for  Pacific  Power  Ik- 
Light  Clo.’s  Lewis  River  plant,  re¬ 


tired  after  45  years  of  service.  He 
joined  Northwestern  Electric  in 
1916  at  the  Clondit  plant.  During 
the  time  he  headed  Lewis  River  op¬ 
erations,  Vale  project  was  completed 
and  Swift  project,  world's  largest 
earth-fill  clam,  was  built.  Twidwell 
plans  to  be  a  tree  farmer,  operating 
a  l,2()()-acre  farm  at  Trout  Lake. 

►  E.  Robert  tie  Luccia,  vice  presi¬ 
dent  and  chief  engineer  of  Pacific 
Power  Jk  Light  (Jo.,  was  named  ctm- 
sultant  to  the  government  of  Japan 
for  the  .Sept.  18-23  symposium  on 
clams  and  reservoirs  held  in  Tokyo 
under  the  auspices  of  the  U.  N.  Eco¬ 
nomic  dommission  for  .\sia  and  the 
Far  East.  He  is  a  mendier  of  the 
International  (Commission  on  Large- 
Dams  ol  the  World  and  discussed 
design  and  construc  tion  of  Vale  and 
Swift  Dams. 

►  (ieorge  A.  Lloyd  has  retired  in 
Los  .\ngeles  following  28  years  as  a 
sales  manager  lc»r  (ieneral  Elet  iric’s 
major  appliances  in  northern  and 
southern  dalifornia.  W.  B.  Frogue, 
general  manager  of  the  companv’s 
appliance  dealership  in  southern 
(California,  presented  him  with  a 
platpie  and  diamond-stutlded  watch 
at  a  bancpiet  attended  by  compain 
executives  and  sales  personnel. 

►  Walt  Madsen  and  Orville  Mc- 
Manman,  hydro  maintenancemen  at 
Portland  (ieneral  Electric’s  Pelton 
project,  rescued  a  five-year-old  (Cali¬ 
fornia  boy  lost  in  the  rugged,  rattle¬ 
snake-infested  (CrcK)kecl  River  can- 


Lacsrence  G.  .Maerhllc;n,  left,  president  of 
.St|uare  I>,  recently  reteised  a  S.Vvear  serv¬ 
ice  pill.  Making  the  presentation  at  Park 
Ridge,  III.,  is  the  man  nho  hired  him, 
Joseph  H.  Pengillv  of  Los  .4ngeles,  a 
company  vice  president  and  diri-ctor. 

yon.  Ending  a  3()-hour  search,  the 
two  men  s|M>ttetl  the  boy  15  miles 
from  his  family  cam]),  hungry  but 
uidiarmetl.  Madsen  figured  in  an¬ 
other  (ioixl  .Samaritan  role  recently 
with  Bruce  Ehrasher  of  P(.E  by  giv¬ 
ing  first  aid  to  an  l8-year-c)Id  boy 
injured  by  a  s|)eeclboat  propeller. 
Doctors  said  that  the  action  of  the 
two  men  undoubtedly  saved  the  boy 
from  bleeding  to  death. 

►  Mark  D.  .Stenson,  former  projec  t 
engineer  for  the  Washington  Public 
Power  Supply  System,  has  joined  the 
firm  of  R.  XV.  Beck  fc  .-\ssociates,  en¬ 
gineering  consultants.  With  heacl- 
cpiarters  in  the  Seattle  office,  he  will 
work  with  clients  in  the  Northwest, 
.Maska,  the  Midwest  and  Southwest. 


•ATTENDING  Ihc 
Pacific  PoHcr  Ik- 
Light  Co.  board 
iiu-rling  at  .Astoria, 
Chairman  Paul  B. 
McKee  and  .A.  S. 
Ciummins,  former 
Copco  president  and 
now  V  ice  chairman 
of  the  PPIkL  hoard, 
try  out  a  local  prod¬ 
uct,  Lektro  C^ar.  The 
electric  golf  cart  is 
made  by  VV’illamette 
.Aircraft  Co. 


Cviok 


Bullard 


Apple  Grove,  w.va. 

June  22, 1961- 
Westinghouse 
and  American  Electric 
Power  threw  the  switch  on 
a  prototype  750kv  line 


t 
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APPLE  GROVE  advances  the  art  different  confiejurations  under  iden- 
of  Extra  High  V'oltage  transmission.  tical  atmospheric  conditions. 

The  750-kv  transmission  test  proj-  evaluation  of  mechanical  features 
ect  at  Apple  Grove  will  save  electric  of  sub-station,  towers,  conductors 
utilities  millions  of  dollars  in  the  and  hardware. 

future.  Research  conducted  here  will  evalu.ation  of  electrical  features  of 
evaluate  new  techniques  and  equip-  transformer,  arresters,  coupling  ca- 
ment  developed  by  Westinghouse  for  pacitors  and  conductors. 

EHV  transmission  of  huge  blocks 

of  power.  EHV  lowers  the  cost  of  trans¬ 

mitting  bulk  power: 

Research  objectives  are:  reduces  power  line  losses. 

SIMULTANEOUS  Comparison  of  radio  reduces  capital  cost  of  transmission 

influence  and  corona  loss  perform-  facilities. 

ance  of  2  conductor  diameters  in  3  reduces  need  for  new  rights  of  way. 


EHV  interconnections  permit 
more  efficient  power  pooling: 

REDUCES  amount  of  generating 
capacity  now  tied  up  as  reserv’e  for 
peak  loads  and  reliable  service. 

REDUCES  capital  cost  of  new  gen¬ 
erating  capacity  through  the  appli¬ 
cation  of  larger  units. 

REDUCES  generating  cost  through 
improved  efficiency  of  larger  units. 

REDUCES  generating  cost  by  locat¬ 
ing  plants  close  to  lower 
cost  fuel. 

IMPROVES  economic  tie- 
line  dispatch. 
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Apple  Grove,  w.va. 

Westinghouse 
transformers  are 
ready  now  to 
power  tomorrow’s 
EHV  lines 


VV'estineihouse  has  pioneered  the  technical  developments 
which  have  lead  to  the  high  voltage  transmission  systems 
of  today.  In  particular,  EHV  transmission  of  the  future 
presents  no  problems  for  Westinghouse  transformers.  The 
exclusive  “Form-Fit”®  corona-free  design  with  forced  oil 
cooling,  close-fitting  tank  and  vertical  coil  construction 
result  in  EH\’  transformers  that  are  lx)th  smaller  and 
lighter  per  kva  making  possible  the  manufacture  of  ca¬ 
pacities  necessary  for  the  ever  larger  stations  of  tomorrow. 
Westinghouse  transformers  are  ready  now  to  serve  any 
foreseeable  voltage  level — meeting  the  challenge  of  the 
super-voltage  future. 
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125,000  kva,  3-phase,  auto¬ 
transformer  steps  up  138  kv- 
supply  voltage  to  750,000  volts 
at  the  joint  Westinghouse- 
American  Electric  Power  test 
facility  at  Apple  Grove,  W.  Va. 
During  initial  test,  lines  were 
energized  at  775,000  volts,  es¬ 
tablishing  an  EHV  record. 


j 
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Since  1886 — VVcstinghousc 
“Contributions”  help  electric 
utilities  keep  pace  with 
•America’s  growing  power  needs. 
1886  George  Westinghouse  in¬ 
troduced  first  .A.C.  transformer 
into  the  United  States. 

1890  first  3000  volt  A.C.  system 
installed  at  Portland,  Oregon. 
1897  first  40,000  volt  trans¬ 
former. 

1907  first  condenser  bushing  — 
an  Industry  standard  today. 
1921  first  220,000  volt  trans¬ 
former. 

1932  introduced  vacuum  filling 


and  corona-free  design.  Pio¬ 
neered  impulse  testing — con¬ 
firmed  high  voltage  designs. 
Introduced  Hipersil,  grain 
oriented  core  materials.  Intro¬ 
duced  forced-oil  cooling  to  in¬ 
crease  transformer  loading 

66H%. 

1935  built  the  287,000  volt 
Hoover  Dam  transformers — 
highest  transmission  voltage  at 
that  time.  Reduced  dielectric 
test  level. 

1943  introduced  “Form-Fit”®, 
shell  form  tank,  reducing  trans¬ 
former  weight  and  size. 

1946  first  500,000  volt  exjieri- 


mental  transformers  used  at 
Tidd  EHV  Project. 

1952  first  345,000  volt  commer¬ 
cial  installation  of  [lower  trans¬ 
formers. 

1956  built  world’s  largest  sound 
test  room. 

1957  designed  and  built  the  first 
Schnabel  railroad  car  to  facili¬ 
tate  transformer  shipment.  First 
high  altitude  EHV  tests  at 
Leadville,  Colorado. 

1958  introduced  inner-cooled 
construction  to  reduce  trans¬ 
former  weight  and  size  up  to 
25%.  Introduced  INSUL- 


DUR®  insulation  to  permit 
10%  greater  thermal  overload 
capability. 

1960  introduced  an  improved 
INSULDUR®  insulation  to 
permit  12%  greater  continuous 
thermal  capability  at  65*0. 

1961  completed  design  and  be¬ 
gan  construction  of  600  MVA 
transformer — world’s  largest. 
Westinghouse  and 
.American  Electric 
Power  conducted 
first  EHV  tests  at  ( 

.Apple  Grove  at  a 
775,000  volt  level. 


i 


project  is  a  typical  example  of 
Westinghouse  research  and  development 
in  meeting  America’s  future  power  needs. 
Such  major  programs  stem 
from  the  support  of  electric  utilities  through 
their  purchase  of  Westinghouse  equipment. 
As  a  result,  when  you  purchase 
Westinghouse  products  you  also  are  helping 
provide  the  knowledge  and  experience 
necessary  to  build  power  systems 
scaled  to  the  need  of  the  future. 

^’ou  can  Ije  sure  ...  if  it’s  Westinghouse. 


Apple  Grove 


A.  Greenhouses  contain  meters  to  check  radio  intiu- 
ence  on  each  line  at  distances  of  100  to  200  feet 
from  center  phase.  Three  meters  in  each  group  are 
all  of  different  design  and  based  on  three  different 
theories  of  radio  influence  generation. 

B.  De-couplers  block  radio-influence  (RI)  on  any  one 
line  from  interacting  with  that  produced  on  other 
two  lines,  allowing  simultaneous  independent 
readings. 

C.  From  central  substation,  three  2400-foot,  3-phase 
test  lines  extend  to  form  a  “T”.  Each  line  uses 
different  sized,  bundled  conductors  on  18-inch 
centers.  A  heating  current  is  carried  in  each  con¬ 
ductor  to  prevent  condensation  and  simulate  actual 
operation. 


D.  Three  528-kv  station-type  lightning  arresters  pro¬ 
tect  the  750-kv  windings  of  the  auto-transformer 
from  line  surges  and  lightning  strokes. 

E.  Control  panel  and  electronic  recorder  that  logs 
data  from  60  test  points  at  20-minute  intervals. 
.•Xbnormal  readings  will  automatically  reduce  in¬ 
terval  to  every  2  minutes. 

F.  125,000  kva,  3-phase  auto-transformer  steps 
138,000-volt  supply  to  750,000-volt  test  voltage. 
Condenser  bushings,  24'  in  overall  height,  are  rated 
at  1800-kv  BIL. 


Westinghouse 
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WHEN  THE  FUTURE  IS  ALL-ELECTRIC 

WHY  BUY  ANYTHING  BUT  A  TOTAL-ELECTRIC  GOLD  MEDALLION  HOME? 


'VI  hen  we  hiiilt  our  Gold  Medallion  Home,  I  discovered  liow' 
simple  and  inex[K‘nsive  housekeepin"  can  Ih*.’’  says  Mrs. 
|{erf;eron.  "Kvervtliiiif;  stays  so  clean.  I  do  my  owtt  work,  yet 
I  have  more  lime  to  enjoy  mv  iatnily.  An  all-electric  home  is 
the  only  really  miMlern  home.” 

Count  the  thin/is  that  rhnnpe  for  the  better: 

1.  Klaineless  elei  irie  heat.  "Klectric  heat  is  eieti  lieat  —  no 
too-hot  rooms  or  cold  ones.  .\nd  no  discoloration  on  walls 
and  <-eilin<;s.” 

2.  \  flaiiieless  elect  ri<-  raiifie.  "1  love  to  cook  with  electricity 
— vou  know  just  how  loiifj  each  Iv[h>  of  food  will  take.  .\nd  it 
doesn't  soil  mv  pans — 1  save  hours  of  scruhhiiif'  every  week.” 

H.  A  tIanielesK  eh-elrie  oven.  "Mv  electric  oven  keeps  the 
tastv  juices  in  the  meats— cooks  them  so  tender.” 

I.  .A  llaineless  «-leelrie  dryer.  "Klectric  dryiii"  keeps  towels 
and  sweaters  flulfv  as  new.  1  even  put  in  my  'drip  drys’  and 
they  come  out  wrinkle-free.” 


heater  operates  cjuickly,  (juietly  and  economically.”  Ih'iiif; 
flameless,  electric  water  heaters  can  lie  placed  anywhere — in  a 
closet,  in  a  corner  or  under  a  cahinet. 

\fllAT  IS  TIIK  <;<H.I>  MKDAl.I.iON  IIOMK  AVi  AHD? 

It  is  an  award  fiiven  only  to  toti.l-electric  homes  that  are 
electrically  up-to-date.  hen  a  new  home  meets  G<dd  Medal¬ 
lion  Home  reipiirements  you  know  it  offers:  clean,  flanieless. 
electric  space  and  tenter  heatinp;  a  clean,  flanieless.  electric 
kitchen.  e«piip[K‘d  with  major  appliances:  plenty  of  "House- 
power' — modern  wirinj;  to  handle  tixlav’s  and  tomorrow's 
appliances;  liphting.  planned  for  comfort,  convenience 

and  Iwauty. 

It  costs  so  little  to  live  belter  electrirnlly.  M  Viy  not 
move  up  to  a  total-electric  Cold  Metlallion  Home? 


SOUTHERN  CALIFORNIA  l 


\COMPANY 


i.  A  flanieless  electric  water  heater.  "Our  electric  water 
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LATE  NEWS 
FLASHES 


Inspectors  Discuss  Code  Amendments 

lAEI’s  Northwestern  Section  meeting  at  Boise  was  harmonious 
despite  the  fact  that  the  twin  breaker  problem  threatened  to  explode 
from  time  to  time.  Apparently  delegates  were  mindful  that  they 
were  working  on  pro}x)sed  amendments  of  the  1959  National  Elec¬ 
trical  C^cxle  and  that  strife  would  accomplish  nothing  at  this  time. 
However,  various  flurries  on  the  floor  promise  stormy  sessions  in 
the  future  unless  a  satisfactory  answer  to  this  problem  is  worked  out. 
Officers  presented  by  the  nominating  committee:  Elden  L.  Shirley, 
president;  Loran  M.  Christensen,  first  vice  president;  Mark  Lundy, 
second  vice  president;  VV.  L.  Gaffney,  secretary-treasurer.  Executive 
committee:  R.  M.  Ck)untryman,  James  S.  Backenstos,  J.  D.  Gawne, 
|.  Hyde  Stavnei,  1 .  .M.  Widrig,  B.  A.  Travis,  Ray  O’Leary,  Edward 
\I.  T  ubbs,  past  piesident.  The  Boise  meeting  and  the  Southwestern 
Section  meeting  at  Long  Beach  will  be  re|K)rted  in  detail  next 
month. 

Businessmen  Briefed  on  the  Low 


Basic  tenets  of  the  four  laws  that  affect  business— the  Sherman, 
Clayton,  ETC;  and  Robinson-I’atman  acts  —  were  s|jelled  out  in 
one  of  the  workshop  programs  presented  at  NAED’s  W'estern  region 
conference  in  San  Erancisct)  -Sept.  17-20.  Under  the  title  “When 
to  call  your  lawyer’’  K.  B.  DeBevoise,  N.XED  counsel,  gave  concise 
information  of  value  to  businessmen.  session  on  fraud,  conducted 
by  W.  E.  T  aylor,  attorney  for  the  Hartford  Insurance  group  in  .San 
Francisco,  and  Eibon  Deoventhal  of  Fidelity  8c  Deposit  Co.,  in¬ 
cluded  a  rejxjrt  on  a  nation-wide  survey,  “Why  Employees  Steal.’’ 
Gambling,  extrav.agant  living  standards,  unusual  family  ex})enses. 
undesirable  associates,  inadequate  income,  wine,  women  and  song 
were  among  the  temptations  leading  to  theft  from  employers.  The 
conference  will  l)e  reported  in  detail  later. 

(Continued  on  page  87) 
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NO  COTTON  PICKIN’  LIGHTING  HERE 


Cotton  oil  plant  modernizes  lighting  and  distribution  to  highest  standards 


O  nee  an  industrial  plant  manage¬ 
ment  ex|x?rientes  definite  benefits 
from  a  relighting  and  rewiring  pro¬ 
gram  it  wants  more  of  it.  If  the  en¬ 
tire  job  cannot  be  done  at  once  from 
a  financial  standpoint  a  real  program 
of  moderni/ation  can  be  set  up  to 
carry  it  forward  by  steps. 

This  has  been  the  case  with  the 
Ranchers  Cotton  Oil  Co.  plant  in 
Fresno.  The  installation  of  a  highly 
satisfactory  slimline  lighting  system 
in  the  linter  room  in  August  1956 
was  the  taste  of  it  that  led  to  a  con¬ 
tinuing  electrical  modernization  pro¬ 
gram.  In  this  both  the  electrical  con¬ 
tractor  and  the  jrower  company  are 
participating  and  cooperating. 

From  the  original  “certified  light¬ 
ing”  job  of  relighting  the  linter  room 
the  company  felt  that  it  had  derived 
improved  morale  among  employees, 
and  increased  employee  efficiency, 


resulting  in  improved  quality  of 
prwluct.  This  came  from  the  ability 
of  employees  to  see  better  and  make 
more  accurate  adjustments  of  the 
linter  machines.  \o  longer  were  they 
required  to  make  such  adjustments 
and  visual  inspections  of  chutes  and 
feeders  with  a  flashlight.  The  light¬ 
ing  provided  g(x>d  seeing  and  made 
it  both  easier  and  safer  to  operate 
and  maintain.  The  chutes  which  they 
formerly  had  to  climb  ladilers  to  in¬ 
spect  they  could  see  from  the  floor. 
It  was  felt  also  that  housekeeping 
had  improved  as  a  result  of  better 
illlumination  and  that  safety  had 
been  increased  measurably,  partic¬ 
ularly  on  the  overhead  catwalks. 

Edward  Hudson,  the  general  su¬ 
perintendent,  w’orked  with  Edward 

Utility’s  sersice  pole  and  disconnects  and 
one  of  the  substations.  Note  mercury  unit 
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Left:  Previous  lo  relighting,  the  linter  room  had  spotty  lighting  from  mixture  of  units;  high  visibilitv  from  new  slimline  units 


Fran/  ot  Snitlcr  Electric  Cio.,  the 
electrical  contractor,  and  Larry 
Barre,  power  sales  engineer  of  Pa¬ 
cific  Gas  and  Electric  Go.,  in  setting 
up  a  program  for  the  continual  motl- 
erni/ation  of  lighting  and  of  the 
electrical  distribution  system  at  the 
plant. 

Seven  buildings  or  structures,  com¬ 
prising  more  than  44,000  sq  ft,  have 


been  or  are  in  the  process  of  being 
rewiretl  and  relighted  to  present  day 
industrial  standards.  In  addition  to 
the  lighting  a  high  voltage  distribu¬ 
tion  system  is  being  installed. 

The  plant  spreads  over  about  34 
acres,  including  storage  areas  and 
structures.  Its  power  load  since  the 
original  300  kva  installed  in  1945  has 
grown  to  5,000  kva.  Hence  it  was 


decided  that  a  12-kv  distribution  was 
logical. 

Primary  service  is  taken  from  the 
PG  and  E  12-kv  distribution  circuit 
brought  to  the  property  line  on 
{xtles.  From  here  it  is  brought  down 
to  metal-clad  outdoor-type  12-kv 
switchgear,  at  which  it  is  metered, 
and  thence  underground  with  two 
3-phase,  12-kv  feeders  to  two  load 
center  substations  located  with  re¬ 
spect  to  the  load  density  on  the  plant 
site. 

Each  substation  included  a  2,500- 
kva,  3-phase,  12-kv/480-v  transform¬ 
er  and  necessary  480-v  sub  breakers 
and  circuits  to  the  various  buildings 
and  points  of  use  in  the  yard.  Light¬ 
ing  circuits  are  supplied  from  120/ 
24()-v,  single-phase,  dry-type  trans¬ 
formers  in  each  buildings.  All  motors 
are  operated  at  480  v. 

Provision  has  been  made  at  the 
12-kv  service  center  to  add  more  12- 
kv  feeders  as  load  growth  requires. 

.\n  im|x)rtant  feature  of  the  mod¬ 
ernization  program  is  that  Superin¬ 
tendent  Hudson  and  Contractor 
Franz  agreetl  that  all  electrical 
equipment  would  be  standardizetl. 
This  was  done  to  facilitate  mainte¬ 
nance  or  replacement.  It  also  makes 

Old  incandescent  fixtures  are  beinj^  re¬ 
placed  with  mercury  units  in  all  yard  areas 
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i(ir  ccunoniy  in  purchasing,  sKKking 
and  installation,  for  it  is  uniform  in 
all  parts  of  the  plant.  This  applies 
to  the  tyjres  of  lighting  fixtures  used 
as  well  as  switches,  starters,  fittings, 
etc. 

Betause  of  the  lint  and  oil  pres¬ 
ent  almost  all  electrical  equipment 
is  explosionproof.  Lighting  units  in 
dusty  ItKations  are  encloscxl  vapoi- 
tight  Day-Brite  units  with  48-in. 
rapid  start  lamps.  In  other  areas 
open  industrial-type  reflectors  are 
used  with  two  96-in.  slimline,  430- 
ma  lamps.  The  reflectors  are  of  the 
slottetl  type  with  upward  component 
for  illuminating  the  area  above  as 
well. 

In  the  linter  rooms  the  certified 
lighting  original  installation,  which 
caused  the  change-over  of  all  the  re- 
maiitiler,  was  designctl  for  an  average 
level  of  45  f-c,  30  in.  above  floors. 
After  400-hour  burning,  readings 
showed  56  f-c  in  the  aisle  behind  the 
machines  and  65  f-c  in  the  aisles  in 
front  of  the  machines  where  saws  are 
changed  and  most  adjustments  are 
made. 

Better  lighting  levels  are  main- 
taineil  by  a  continual  lamp  mainte¬ 
nance  program.  .\11  fixtures  are 
cleaned  once  a  month  by  a  crew 
which  makes  weekly  rounds  of  all 
lighting  equi|)ment  to  wash  lamps 
and  fixtures  and  relamp  as  necessary. 
Enclosed  vaportight  fixtures  are 
steam  hosed  to  remove  accumula¬ 
tions  of  lint  and  oil. 

.■\nothcr  vital  part  of  the  modern- 
i/ation  program  is  that  of  replacing 
all  outdoor  incandescent  area  light¬ 
ing  units  with  Widelite  mercury 
lamp  units  of  1,000  w  each.  One  of 
these  is  being  installed  per  month 
until  the  entire  plant  area  is  cov¬ 
ered. 

As  new  buildings  are  added  the 
same  standards  are  maintained.  The 
contractor  in  rewiring  has  removed 
all  the  original  conduit,  wire  and  fit¬ 
tings  and  replaced  it  with  the  new 
standardi/ed  materials  so  that  the 
entire  plant  will  be  of  uniform 
equipment  for  ease  of  replacement 
or  additions. 


Thick  stone  walls  of  Coleman  Electric  in  Pueblo  insulate  for  electric  heating 


Pueblo  contractors  sell  electric  heat  by 


USING  IT  FOR 


Don  Carleman,  a  graduate  in  elec¬ 
trical  engineering  and  a  student  of 
lighting  who  takes  advantage  of 
courses  by  the  lES  and  NECL\, 
worked  it  out  that  each  room  or  area 
would  be  lighted  by  different  means 
and  heated,  likewise,  by  a  dilferent 
method  of  electric  heat.  Hence, 
somewhere  in  the  group  of  offices  a 
demonstration  of  any  equipment  can 
be  given. 

Believers  that  insulation  makes 
for  satisfactory  installation  of  elec¬ 
tric  heat,  the  solid  rtKk  walls  of  the 
old  building  remodeled  for  the  of¬ 
fices  were  additionally  insulated 
with  6  in.  furred  out  from  the  rock 
wall,  ('.eiling  insulation  is  12  in. 


By  knowing  their  electricity,  what 
It  will  do  and  demonstrating  it  by  us¬ 
ing  it  completely  themselves,  own¬ 
ers  ol  Cloleman  Electric  Co.,  1110 
Lake  St.,  Pueblo,  can  and  do  talk 
about  it  in  a  way  to  sell  it  to  their 
customers.  This  applies  not  only  U) 
lighting,  but  to  electric  heating  in 
an  area  where  winter  temperatures 
have  previously  discouraged  electric 
heat. 

Don  Coleman,  the  son,  and  Earl 
C.oleman,  the  father,  with  Don  Hall, 
brother-in-law,  own  the  growing 
business.  Recently  they  built  a  new 
office  building  and  shop  and  decid¬ 
ed  to  make  it  an  all-out  demonstra¬ 
tion  of  what  electricity  can  do. 


►  Re-elt“cted  to  his  sixth  term  as 
prt'sident  of  Local  1260,  Interna¬ 
tional  Brotherhood  of  Electrical 
Workers  in  Hawaii,  was  H  e  n  r  y 
Re/entes.  Other  «)fficers  for  two-yeai 
terms  are  (ieorge  Lindo,  vice  presi 
dent;  Marie  Horio,  recording  sec 
retarv;  .Alexander  .\wo,  treasurer 
Francis  J.  Kennedy,  business  repre 
sentative  and  financial  secretarv. 


►  Electrical  Bid  De|M>sitory  of  San 
Mateo  County  held  its  annual  din¬ 
ner  Sept.  19  at  the  Villa  Chartier. 
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Drafting  room  rriling  provides  all  heat  needed  because  of  insulation  of  the  walls  Don  Coleman  varies  light  intensity  and  pat¬ 
tern  by  dimmer  and  low-voltage  control 


DEMONSTRATION 


Ketcption  room  has  baseboard  heaters, 
peripherv  troffer,  tenter  panels  of  four 
faint  tints  of  plastic,  eyeball  units  to  wash 
walls  with  light,  all  low-voltage  controlled 


Even  back  shop  is  lighted  to  over  I  (Ml  f-c 
making  lor  efficiencv— and  giMMl  advertising 


ihitk.  Better  to  demonstrate  light¬ 
ing.  all  outside  windows  were  filled 
in  except  on  the  street  side.  Inside 
partitions  are  likewise  insulated, 
chiefly  for  sound.  Air  changes  are 
provided  through  a  complete  duct 
air  conditioning  system  which  also 
provides  for  precipitation,  filtering 
of  the  air  and  2V2  ton*  refrigera¬ 
tion. 

The  heat  loss  from  the  lighting 
contributes  a  great  deal  to  the  heat¬ 
ing.  In  fart,  in  the  drafting  room  the 
3,500  w  of  baseboard  units  have  nev¬ 
er  had  to  be  turned  on  regardless  of 
how  cold  it  was  outside.  With  an 
aluminum  cell  louvered  ceiling, 
lighting  levels  on  the  working  plane 
can  be  obtained  from  300  f-c  tlown- 
ward. 

Dimmers  and  low-voltage  control 
are  provided  on  practically  all  of  the 
lighting.  In  the  private  office  of  Earl 
Coleman,  for  instance,  valances  are 
used  on  each  side  and  some  decora¬ 
tive  fixtures  as  well  as  pin-hole  spots 
in  the  ceiling.  This  enables  them  to 
show  a  variety  of  lighting  technicpies 
for  an  office. 


Even  the  shop  area  is  electrically 
lighted  and  heated.  The  sten  k  KKim, 
painted  white  throughout,  is  one  of 
the  neatest  ever  seen  and  certainly 
the  best  lighted.  It  is  a  show-place  in 
itself. 

Likewise,  the  shop  using  indus¬ 
trial-type  fixtures  with  the  walls  and 
ceiling  painted  white  gives  excellent 
reflection  surface  and  helps  to  dis¬ 
tribute  the  light. 

.\s  a  selling  gimmick,  Don  Cole¬ 
man  keeps  a  fixture  with  a  bare 
fluorescent  lamp  over  a  work  table 
in  the  shop  and  nearby  is  a  pris¬ 
matic  lens.  With  this  placed  over  the 
bare  lamp  he  demonstrates  the  in¬ 
crease  of  illumination  through  con¬ 
trol  of  light  output  at  working  level. 


Ed  Cxvirman’s  office  uses  and  displays  a 
variety  of  lighting  means  and  controls 


Even  distribution  achieved  Kith  single  high  output  lamps  in  a  simple  periphery  fixture  around  the  room  in  this  Sacramento  school 


RING  ROOM  FOR  RELIGHTING 

BILL  JONES.  RESEARCH  ENGINEER.  SMOOT-HOLMAN  CO..  LOS  ANGELES 


Thousands  of  the  nation’s  class¬ 
rooms  are  operating  under  the  han¬ 
dicap  of  lighting  which  is  inade¬ 
quate,  both  as  to  quantity  and  qual¬ 
ity.  Ten  years  of  research  into  the 
question  of  adequate  lighting  has 
provided  us  with  the  levels  needed 
for  proper  performance  of  the  tasks 
commonly  encountered  in  schools. 
Most  of  these  tasks  require  an  aver¬ 
age  of  63  foot-candles  of  glare-free 
illumination.  Y’et,  the  average  class¬ 
room  is  operating  on  less  than  half 
this  amount. 

Why  should  this  be  the  case?  In 
many  instances  lack  of  knowledge  of 
the  proper  levels  needed,  or  disbe¬ 
lief  in  the  benefits  to  be  gained,  are 


probably  responsible.  The  major 
reason,  however,  is  undoubtedly  eco¬ 
nomic.  With  so  many  expenses  and 
services  to  be  performed,  and  most 
communities  already  heavily  taxed, 
money  spent  to  bring  a  lighting  sys¬ 
tem  up  to  date  is  hard  to  justify.  Not 
only  is  there  cost  of  fixtures  and  new 
lamps,  but  also  installation  costs  and 
rewiring  to  accommodate  the  new 
system. 

Conversion  to  fluorescent  lighting 
has  made  it  possible  in  many  cases 
to  reduce  costs  and  eventually  save 
enough  to  pay  for  the  fixtures.  Re¬ 
wiring  has  still  been  costly,  however, 
and  usually  the  quality  of  lighting 
has  not  been  too  goorl,  especially  as 


concerns  reflected  glare.  With  the 
coming  of  the  1,500-ma  series  of 
lamps,  however,  it  has  become  pos¬ 
sible  to  combine  the  advantages 
of  operating  economy  with  low 
fixture,  rewiring  and  installation 
costs.  At  the  same  time  other  bene¬ 
fits,  such  as  vastly  improved  chalk¬ 
board  lighting,  low  glare  and  archi¬ 
tectural  appeal,  can  be  reaped. 

Such  a  system  was  recently  in¬ 
stalled  in  the  Arcade  School  in  Sac¬ 
ramento.  This  system  consists  of  sin¬ 
gle-channel,  semi-indirect  lighting 
units  with  a  distribution  of  approx¬ 
imately  S5*/c  uplight  and  15%  down. 
The  units  are  arranged  in  a  rectan¬ 
gle  round  the  perimeter  of  the  room. 
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The  exciting  trend  is  to  ELECTRIC  HEATING-and  the 
HOT  LINE  is  AMERICAN-STANDARD  “ELECTRI-WARM”! 


“Electri-Warm”— the  complete  line  of  quality  heat-  wall,  baseboard,  floor— any  place  and  every  place 
ing  equipment  that’s  priced  to  compete  . . .  Ameri-  you  might  be  called  on  to  install  an  electric  heat- 
can-Standard— the  name  you  don’t  have  to  sell,  ing  unit.  And  the  call  for  quick,  clean,  silent,  main- 
you  capitalize  on  . . .  put  these  names  together  and  tenance-free  electric  heating  is  growing  stronger 
you  have  American-Standard  “Electri-Warm,”  the  and  stronger  all  the  time.  The  switch  is  on!  The 
prestige  entry  in  the  fast-growing  field  of  electric  exciting  trend  is  to  electric  heating— and  the  hot 
heating.  There  are  "Electri-Warm”  units  for  ceiling,  line  is  American-Standard  "Electri-Warm’’! 


ksslj. 

1 

(O'  1 

'iS|| 

RADIANT  WALL  HEATERS  CABLE  (Ccllinf  and  Floor) 

1  Ribbon  Type— 120-240  Volt— three  sizes  7.  240  Volt— Standard  Reel  Sizes 

2.  Vycor  Type— 120-240  Volt— four  sizes  CEILING  PANEL 


FAN  FORCED  WALL  HEATERS 

3.  Standard  Type— 120-240  Volt— two  sizes 

4.  High  Capacity— 120-240  Volt— five  sizes 
CONTROLS 

5.  Five  Thermostats  (low  and  line  voltage) 

PORTABLES  (Fan  Forced) 

6.  240  Volt— Dual  Range— Integral  Thermostat— three  sizes 


8.  Printed  Circuitry— 120  or  240  Volt— 500  Watts 
CEILING  HEATER-LIGHT-EXHAUST-CIRCULATOR 

9.  Combination  Unit— 120  Volt— 1450  Watts  (Heating) 
BASEBOARD 

10.  Economy— 240  Volt— Low  Density— four  sizes 

11.  Standard— 240  Volt— Low  Density— four  sizes 

12.  Deluxe— 240  Volt— Hi-Density— four  sizes 


A» 


— «•  ^  IrBdWfWBrfcB  *1  ABiBnCBW  NadMlOf  4  SURdATd  $9Aft«ry  Corp»ftli9R 


lAMERicAN-^Standard 


AIR  CONDITIONING  DIVISION 


ELECTRIC  HEATING  DEPARTMENT 


AHERICAN-tTANDARD  ELEeTIIC  NIATINt  DEPT.,  4«  W.  «Atb  ST..  N.  V.  C. 
Send  me  details  on  selling  the  "Electri-Warm''  electric  heating  line. 

Name . Position . 

Company . 

(Distributor?  Contractor?  Other?) . 

Address . 

City . . Zone ....  State . 


For  phone  number  of  closett  representolM  tee  adi>ertisin^  ittdex  m  back  of  book. 
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(■.  I.  DIVI*IH« 

•  Chasr  9c  Sons,  /nr. 

•  Collyer  Insulated 
Wire  Company 

•  Electro-Solids 
Controls,  Inc. 

•  Halex,  Inc. 

•  Hughes  Aircraft 
Company 

(laOUSTIIAL  IV8TEMS 
DIVISItH) 

•  Husky  Products, 
Incorporated 

(OIVISIIR  IF  lUIRDY 
CtRPORATIIN) 

^  •  Lapp  Insulator 
Co.,  Inc. 

•  Lotran,  Inc. 

•  Omega  I)\nami(s 
Corp. 

•  Preformed  Line 
Products 


with  the  ballasts  mountctl  in  line 
with  the  lamps.  Only  10  lamps  are 
required  to  illuminate  the  room  to 
an  average  of  84  f-t.  quite  uniformly 
distributed,  .\verage  maintained  il¬ 
lumination  for  the  rtHmi  will  be  ap¬ 
proximately  00  f-c.  (^halklxtard  illu¬ 
mination  exceeds  50  f-c,  eliminating 
any  neeil  for  special  chalkboard 
units.  This  last  is  a  consequence  of 
the  perimeter  arrangement,  which 
illuminates  all  walls  uniformly  and 
to  a  high  level.  With  conventional 
systems,  wall  lighting  is  poor  at  the 
ends  of  rows. 

.Ml  brightnesses  and  brightness  ra¬ 
tios  are  well  within  lES  recommen¬ 
dations.  How  this  can  be  done  with 
so  few  fixtures  anti  such  wiile  spac¬ 
ing  (14  ft,  8  in.  row  centers)  is  worth 
comment.  I'he  ceiling  brightness 
varies  over  a  range  of  less  than  five 
to  one,  with  a  maximum  brightness 
of  11)0  foot-lamberts  directly  over  the 
fixtures.  This  low  ratio  is  due  to 
the  characteristics  of  the  luminaire, 
which  has  an  exceptionally  broad  up¬ 
ward  distribution,  rather  similar  to 
that  of  a  silverljowl  incandescent 
lamp.  This  is  very  important;  a  fluo¬ 
rescent  indirect  luminaire  of  conven¬ 
tional  design  will  not  give  this  type 
of  performance.  I'he  fixture  bottom 
panel  brightness  is  controlled  by  a 
combination  of  diffusing  panel  and 
lens,  to  give  as  much  downlight  as 
possible  without  introducing  either 
dirett  oi  reflected  glare.  The  bottom 
panel  brightness  is  bOO  f-1  at  0° 
grading  down  to  390  f-1  at  45°  and 
190  f-1  at  65°.  This  results  in  a  re- 
flected-brightness  ratio  of  less  than 
tour  to  one,  and  a  maximimi  bright¬ 
ness  less  than  one-third  that  of  a 
conventional  system. 

Ballasts  Inaudible 

In  the  past,  it  has  been  felt  that 
1,.500-ma  lamps  could  not  be  used  in 
schools  without  locating  the  ballasts 
outside  the  room  because  of  the 
noise  jiroiliued.  Recently,  however, 
1,500-ma  ballasts  have  improved  in 
this  respett  until  it  is  now’  possible 
to  obtain  ballasts  which  are  (juiet 
enough  h)r  this  use.  Since  only  five 
ballasts  are  required  for  a  nKtiii  of 
;  this  shape,  as  against  12  for  a  con¬ 
ventional  system,  the  total  noise  can 
actually  be  less  than  a  conventional 
system.  In  .\rcade  .School,  the  bal¬ 
lasts  were  inaudible. 

riie  lighting  system  alone  iloes 
not  tletermine  the  quality  of  illu¬ 
mination  within  a  n)om.  The  reflect¬ 
ances  of  the  room  surfaces  and  the 
control  of  outside  light  also  have 
great  effect.  In  this  school,  the  ceil¬ 
ing  and  upjjer  walls  were  paintcxl 
white;  the  lower  walls  a  light  (65%) 


green;  and  the  floors  were  refin¬ 
ished.  From  the  photographs  it  can 
be  seen  that  all  the  room  surfaces  are 
in  harmony  with  good  practice  ex¬ 
cept  the  chalkboards,  which  are 
scheduled  for  late  replacement.  The 
outside  light  was  controlled  by  low- 
transmission  glass  in  the  lower  sash 
of  each  window,  and  the  use  of  pre¬ 
set  audio-visual  blinds  »)ver  the  up¬ 
per  portions. 

Rewiring  Costs  Low 

Rewiring  costs  were  negligible. 
The  entire  system  was  fed  from  one 
outlet,  so  that  only  one  outlet  was 
relocated.  Power  consumption  is 
about  half  that  of  the  previous  sys¬ 
tem.  Maintenance  and  operating 
eronomy  is  such  that  the  system  is 
expected  to  pay  off  its  initial  costs 
in  considerably  less  than  five  years. 

This  classHMtm  is  typical  of  the 
results  that  can  be  obtainetl  with  this 
system.  Even  greater  economies  can 
be  obtained  in  some  cases.  For  ex¬ 
ample,  a  standard  30  x  30  x  12-ft 
classnKtm,  now  illuminated  by  nine 
500-w  incandescent  fixtures  to  a 
level  of  30  f-c,  can  be  relightetl  to  a 
maintained  55  f-c  by  only  eight 
lamps  in  this  system.  The  r(K)m  will 
require  no  rewiring;  the  system  loails 
one  circuit  to  1,880  w;  installs  in 
less  than  10  man-hours;  and  will  pay 
for  itself  in  less  than  three  years. 

Need  10-Ft  Ceiling 

.Almost  any  classr(H)in  of  conven¬ 
tional  si/e  can  utilize  this  system,  so 
long  as  its  ceiling  height  is  not  less 
than  10  ft.  Below  this  height  it 
becomes  difficult  to  obtain  uniform¬ 
ity  of  illumination  and  good  bright 
ness  ratios  unless  intensities  of  the 
order  of  100  f<  are  used.  For  the 
usual  classroom,  the  fixture  rows 
should  be  between  three  anti  seven 
feet  from  the  wall.  .At  less  than  three 
feet,  the  wall  brightness  may  become 
too  great,  and  at  more  than  seven, 
the  wall  illumination  may  be  lower 
than  desirable. 

.An  architectural  bonus  inherent 
in  the  system  is  the  elimination  of 
the  cluttered  ceiling  that  often  re¬ 
sults  with  conventional  ceiling 
mounted  or  suspended  units.  The 
open  construction  and  careful 
brightness  balance  lend  a  cheerful 
aspect  that  adds  materially  to  room 
atmosphere. 

.Availability  of  systems  of  this  sort 
makes  its  possible  to  relight  these 
thousands  of  classrooms  that  are  so 
far  below  standard.  By  bringing 
them  u|)  to  date  and  at  the  same  time 
saving  money  for  the  school  districts, 
funds  are  freed  for  other  purposes, 
reducing  the  load  on  the  taxpayers. 
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CONTROL  UNIT  contitit  of  potentiometer,  stondord  4*^*  x  2%* 
switctiplote  (brown  or  ivory),  ond  matching  gold-trimmed  knob. 

FASTER  TO  INSTALL 

•'HUBBELL-TROL” 

DIMMER 

FITS  STANDARD  WALI.BOXES 


LATE  NEWS 

Continued  from  page  79 

^  A  program  centering  on  manage¬ 
ment  problems  in  apparatus  shops  ! 
and  offices  was  presented  to  mem-  j 
bers  of  the  EASA  when  they  met  at  j 
Charter  House  Hotel  in  Disneyland,  i 
Sept.  22  and  23,  for  their  regional  | 
meeting.  Details  will  be  covered  in 
a  future  issue.  ; 

►  Walter  Stone,  chief  inspector  of 
the  New  York  Board  of  Fire  Under¬ 
writers,  will  fill  the  jKJsition  of  as¬ 
sociate  editor  of  the  News  Bulletin.  1 
The  position  was  held  by  Burney  j 
McDonald,  prior  to  his  death. 

►  C^hris  Klawa,  chief  electrical  in-  | 

spector  of  the  State  of  Oregon,  has  ; 
been  appointed  to  a  new  committee  , 
that  has  been  formed  to  study  the  j 
problem  of  interchangeability  of 
circuit  breakers.  NEM.^  has  indi¬ 
cated  a  willingness  to  help  settle  dif¬ 
ferences  and  it  is  hoped  that  a  solu¬ 
tion  will  be  forthcoming.  ^ 

^  Arizona  Chapter,  International  ; 
Association  of  Electrical  Inspectors, 
elected  its  1961-62  officers  at  its  last 
meeting  in  Globe,  Ariz.  Harry 
Pecheco  of  Tombstone  is  chairman, 
James  Neish  of  Phoenix  first  vice 
chairman,  Glen  Eastman  of  Tucson 
second  vice  chairman,  C.  C.  Rivers 
of  Tempe  third  vice  chairman,  with 
Robert  Fassbender  of  Phoenix  sec¬ 
retary-treasurer.  .\  schedule  of  meet¬ 
ings  was  also  set  up.  The  September 
meeting  was  in  Prescott,  the  No¬ 
vember  in  Tucson,  the  January  in 
Glendale,  the  March  in  Coolidge 
and  the  May  1962  in  Flagstaff. 

►  Rolrert  E.  Cloe  has  been  named  a 
vice  president  of  Fischbach  &  M(M)re 
Inc.,  national  electrical  contracting 
firm,  according  to  Harry  F.  Fisch¬ 
bach,  president  and  chairman  of  the 
board.  He  continues  as  assistant  gen¬ 
eral  manager  of  the  Western  Division 
in  Los  .\ngeles,  where  V'ice  President 
F.  S.  Kellstrom  is  general  manager 
of  Western  operations.  G.  H.  Jast- 
row,  controller  for  the  Western  Divi¬ 
sion,  has  recently  been  elected  chair-  I 
man  of  the  Civil  Service  B<rard  for  ^ 
the  city  of  Burbank,  a  position  he 
previously  held  in  19.59. 

►  Charles  W.  Henderson  has  been  i 
appointed  assistant  to  the  president  ' 
of  Ets-Hokin  &  Galvin  Inc.,  San  | 
Francisco.  In  this  new  position.  Hen-  1 
derson  will  be  in  charge  of  the  com-  I 
pany’s  Washington  office  at  Suite 
1227,  .Shoreham  Building. 


No  Transformers  or  Rheostats 
to  Mount  in  Wall 

•  Dims  Incandescent  and  Fluorescent 
on  Same  Circuit 

Uses  Standard  Switchplates, 

Single  or  Ganged 

Not  a  rheostat  .  .  .  not  an  auto- 
transformer  .  .  .  the  new  “Hubbell- 
trol”  Dimmer  operates  on  the 
saturable  reactor  principle.  It  needs 
no  special  wall  construction  for 
mounting  transformers  ...  no  over¬ 
sized  wallboxes  and  switchplates. 

All  you  do  is  wire  the  compact 
potentiometer  control  unit  into  a 
standard  wallbox  taking  a  stand¬ 
ard  plate.  The  aluminum  box  con¬ 
taining  the  toroid  coil  may  be  sur¬ 


face-mounted  anywhere:  in  cellar, 
closet,  or  attic. 

One  “Hubbell-trol”  unit  handles  up 
to  600  watts  of  incandescent  alone, 
fluorescent  alone,  or  incandescent 
and  fluorescent  combined.  No  aux¬ 
iliary  equipment  is  needed  with 
fluorescent. 

Find  out  more  about  this  truly  re¬ 
markable  manual  dimmer.  Your 
Hubbell  distributor  will  demon¬ 
strate  it  for  you.  Or  write  now  for 
catalog  page  and  prices. 


Toroid  lox 
SR-400-S  for 
rooiofo  moootiNg 


HARVEY  HUBBELL,  IHCORPORATED  Bridgeport  2,  Connecticut 
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BELL 

lie  S£$J  c. 

WEATHERPROOF 


MOST  COMPLETE  LINE 

of  Weatherproof 
COVERS  and  BOXES 


SAF-T-LOK® 

WEATHERPROOF 

SNAP  COVERS 
&  RECEPTACLES 

Snap  Open  .  .  .  Stay  Open  .  .  .  Snap 
SkutI  1  to  10.Gang  Combination  Switch 
&  RncaptocU  Davie*. 

SOin  BRASS 


Ttduf  Construction  Features 


NEW  EXTRA-SAFETY 
TAMPER-PROOF 
SNAP-COVER 

Equippad  with  Padlock 
Hasp  —  Stops  Currant  Pil- 
farog*.  Tomparing.  Acci- 
dantol  Shock.  1,  2,  3.Gang 
Duptax  Rocaptacl*.  or  com- 
binotion  switch  and  rocaptod*. 


Easy  Installation 


BELL 
BOXES 

moistttreproof 

Ahnninuwi  1.0Mia  and  2.Gan9 
3  to  7  hubs,  W'  or 
with  alvmifMtfii  aluos. 


UNIVERSAL  BOX 

fits  procticolly  any  covar  —  holds  davic* 
firmly. 


^KcuAf  Quality  Performance 


NEW  PORTABLE 

WEATHERPROOF 

LAMPHOLDER 

OUTLET  BOX 

Lompholdar,  outlat  ond  switch 
in  aluminum  housing.  Complot* 
with  spik*  and  cord.  Spikos  in 
ground  for  olactricity  and  light, 
ing  wh*r*  noadad. 

Writ*  for  Compiot*  Woathorproof  Catolof 


BELL 

ELECTRIC  CO 
S735  S  Clar*mont  Ave 
Chicago  36.  Ill 


Visit  Us  Booth  42  NECA  Show 


MANUFACTURERS  AND  DISTRIBUTORS 


^  Aluminum  Co.  of  America  has 
broken  ground  for  a  new  $325, 0(M) 
sales  office  for  its  San  Francisco  Dis¬ 
trict.  The  10,000-sq-ft  structure  will 
be  hxated  in  Burlingame  on  Ogden 
.Avenue  in  the  Mills  Estate,  ft  will  be 
used  as  a  sales  and  distribution  point 
for  .Alcoa's  general  protlucts  line  for 
the  area  from  Santa  Barbara  County 
north  to  the  Oregon  border  and  will 
replace  offices  in  the  Equitable  Lite 
Building  at  San  Francisco.  .Accord¬ 
ing  to  Edwin  M.  Tatman,  district 
sales  manager,  this  is  the  final  step 
in  an  expansion  and  reorganization 
program  designed  to  meet  growing 
demands  in  the  West.  The  program 
has  included  a  new  Oakland  office 
and  the  opening  of  the  Rome  Cable 
Division  office  in  South  San  Fran¬ 
cisco's  Industrial  Park. 

►  Graybar  Electric  Co.  held  open 
house  in  its  new  building  at  1211  Fee 
Drive,  Sacramento,  on  -Aug.  26.  \Vil- 
liam  White,  branch  manager,  an¬ 
nounced  that  Wes  R.  Hunter  is  the 
new  operating  manager,  having  been 
transferred  from  Graybar  in  Boise. 
Blain  R.  Lind  is  a  new  supply  sales¬ 
man  in  the  area,  calling  on  govern¬ 
ment  and  industrial  accounts.  He 
formerly  was  in  San  Francisco  and 
then  went  to  Graybar  in  Madison, 
Wis.  .Allen  E.  Greaves  calls  on  the 
contractor  trade. 

^  In  a  motlern  version  of  the  Yan¬ 
kee  Peddler,  General  Electric  is  send¬ 
ing  three  C.ircuit  Rider  mobile  dis¬ 
play  vans  on  a  tour  of  the  United 
States.  Each  Circuit  Rider  is  fitted 
with  special  display  panels  of  new 
products  from  the  company's  circuit 
protective  devices  department  in 
Plainville,  Conn.  Presentations  are 
scheduled  for  distributor  houses  and 
the  trucks  also  will  be  available  for 
trade  shows,  jobsite  calls  on  contrac¬ 
tors  and  visits  to  utilities. 

►  Babcock  &  Wilcox  has  moved  its 
southern  California  Tubular  Prod¬ 
ucts  Division  sales  office  to  94  S. 
Los  Robles  Bldg,  in  Pasadena.  The 
office  formerly  was  at  1111  Wilshire 
Blvd.  in  Los  Angeles. 

►  Epoxylite  Corp.  has  expanded  its 
plant  at  1428  N.  Tyler  Ave.  in  South 
El  Monte,  Calif.  The  company  makes 
electrical  waterproofing  compounds, 
sealers  and  paints. 

►  Smallcomb  Electric  Cx>.,  Los  An¬ 
geles,  specializing  in  ventilating 
and  air  handling  electrical  equip¬ 
ment,  has  purchased  additional 


frontage  adjacent  to  its  headquarters 
for  expansion  of  its  electric  motor 
repair  and  wholesale  air  condition¬ 
ing  and  ventilating  departments. 

►  Douglas  M.  Johnson  has  suc¬ 
ceeded  Charles  H.  Warner  as  Gen¬ 
eral  Electric  Co.’s  Pacific  district 
manager  of  fi¬ 
nance  and  serv¬ 
ice  operation. 

Warner  retired 
last  month  after 
35  years  with 
the  company. 

Johnson  was 
transferred  to 
San  Francisco 
earlier  this  year 
from  Richland, 

Wash.,  where  he  was  contract  and 
accounting  manager  at  the  Hanford 
atomic  products  operation.  He 
joined  G-E  in  Schenectady  on  gradu¬ 
ation  from  the  University  of  Cali¬ 
fornia,  and  served  in  various  account¬ 
ing  capacities  until  he  was  trans¬ 
ferred  to  Hanford  in  1953. 

►  Engineering  Publications  &  Per¬ 
sonnel  Inc.  at  343  S.  State  St.,  Salt 
I.ake  City,  is  a  new  firm  recently 
organized  by  Col.  John  J.  Livings 
ton  (U.S.  Army,  retired),  Thomas  C;. 
Smith  and  Robert  P.  Kunkel  to  fur¬ 
nish  engineering  |>ersonnel  to  the 
aircraft  and  missile  industry  and 
publish  technical  manuals  for  prime 
contractors  for  the  armed  forces. 

►  The  James  R.  Kearney  Corp.  has 
announced  the  app>ointment  of  T.  M. 
Klinger  to  the  newly  created  post  of 
manager  of  product  sales.  Klinger’s 
resjronsibilities  will  include  liaison 
between  sales,  engineering  and  man¬ 
ufacturing,  coordination  of  product 
planning  in  line  with  customer 
needs,  and  field  application  of  prod¬ 
uct  services. 

►  Eagle  Mfg.  Cx>.  is  nearly  finished 
with  a  53,000-sq-ft  plant  in  Los  An¬ 
geles.  Situated  on  a  10-acre  site  and 
representing  an  investment  of  $1,- 
000,000,  it  will  produce  residential 
lighting  fixtures,  beginning  in  No¬ 
vember. 

►  Lynch  Electric  Co.  of  San  Fran¬ 
cisco  has  diversified  in  an  interesting 
manner.  It  has  set  up  the  California 
Plating  Co.  Inc.  at  1083  American 
St.,  San  Carlos,  with  Ira  Edwards  as 
general  manager.  The  firm  does  elec¬ 
troplating  with  various  metals  for 
the  components  manufacturers  of  the 
San  Francisco  Bay  area. 


Johnson 


in  Holophane  Luminaires 


1 


Flexibility  for  Versatility 


©  PLANE 

Auto'na*  c  lo*c^<na 


Designer's  Choice  .  .  .  Three  prismatic  lenses  with  different  contours  — 
“concave",  "dropped  trim"  and  "plane"— permit  an  unusually  broad  scope 
of  design  expression.  Luminaires  can  be  applied  os  individual  tile-fitting 
units  or  os  matched  combinations,  2  in  line  or  4  square. 

Engineer's  Preference... The  optical  train  consistently  produces  the  highest 
lighting  performance,  directing  maximum  illumination  where  it  is  most 
required.  Wide  range  of  possible  lighting  levels— choice  of  150,  200  or 
300  Watt  lamps. 

Budget-Maker's  Selection  . . .  Positive  Automatic  Latching  works  simply  for 
quick,  low  cost  relamping  and  servicing— push  agoinst  lens  to  open,  push 
against  trim  to  close. ...  Glass  components  are  easy  to  clean,  eliminate 
deterioration.  PAL  Luminaires  are  economical  to  install  and  maintain. 


Write  for  engineering  data. 

HOLOPHANE  COMPANY,  inc. 

Lighting  Authoritint  Since  1898 
342  Madison  Ave.,  New  York  17,  N.  Y. 

THE  HOIOTHANE  (0.,  LTD.,  411  IIPIIM  AVE.  $0.,  TOIONTO  U.  OMT. 


1 


PAL  Installatien  in 
MACY't,  (N.Y.  Dwt.  Store) 


Positive  Automatic 
latching  Works  Simply 


ELECTRICAL  WEST  •  VOL.  127.  NO.  4 


^  Fluorescent  Fixtures  of  Hawaii 
has  opened  headtpiarters  at  737 
Punchbowl  St.,  Honolulu.  Stephen 
Herrog  is  operating  manager  and 
George  Barradale  is  general  sales 
manager.  The  company  will  make 
fixtures  ami  carry  a  complete  line 
of  lamps. 

►  Floyd  W,  Peters  of  the  W^est- 
inghouse  Sunnyvale  Division  was 
awartled  $720  for  a  time-and-money- 
saving  idea.  The  award,  largest  to 
a  Sunnyvale  Division  employee  so 
far  this  year,  was  for  an  improved 
method  for  belt  grinding  performed 
in  turbine  blade  manufacture. 


►  State  Industrie's  of  Los  .\ngeles 
has  added  110,000  sq  ft  to  its  facili¬ 
ties  for  prcxluction  of  steel  tubing 
and  tubular  steel  protlucts.  Presi¬ 
dent  of  the  firm  is  E.  Haskell. 


Larn  Walker  lurn»  oser  hi!i  desk  in  the 
Ruvs  Building  at  San  Frantisco  to  Harrs  P. 

(•ough,  who  sutceeded  him  as  Western  re¬ 
gional  sice  president,  elfeitise  Sept.  15  ^  L.  Schroeder,  newly  ap 

pointed  West  Central  district  man- 
Gough  Succeeds  Walker  ager  for  Thomas  &  Betts,  will  han 

tile  the  company’s  marketing  pro- 

Election  of  Harry  P.  Ciough  as  gram  in  Denver. 

\\'estern  regional  vice  presitleiu  suc- 
teeding  C^.  C.  (Larry)  Walker  was 
announced  by  Cieneral  Electric  (a), 
on  .Sept.  15.  Walker,  who  has  held 
the  |>ost  since  1055,  is  retiring  under 
provisions  of  the  company’s  pension 
plan  but  will  remain  as  consultant 
until  N't)V.  1,  according  to  Ralph  J. 

(iordiner,  botiril  chairman  and  chief 
executive  trfficer. 

Ciough  joined  G-E  in  1920  and  in 
1956  was  made  general  manager  for 
the  sales  and  distribution  of  major 
appliances  and  TV  at  the  company’s 
northern  California  district  head¬ 
quarters  in  Burlingame.  In  his  new 
|X)sition  his  territory  will  include 
the  lO-state  Pacific  region.  Head¬ 
quarters  are  in  the  Russ  Building  at 
San  Francisco. 

Walker  was  vice  president  and 
general  manager  of  G-E’s  construc¬ 
tion  materials  division  at  Bridgeport 
before  being  assigned  to  the  Western  ►  A.  B.  Chance  Co.  has  announced 
region.  new  representatives  in  the  West. 

Clifford  L.  Richardson  will  be  line 

►  .Automatic  Switch  Co.  expected  construction  materials  representative 

to  move  its  Ix)s  Angeles  factory  for  the  Los  .Angeles  and  San  Diego 
branch  operations  to  larger  quarters  area.  James  Mosimann  will  be  elec- 
by  Sept.  I,  it  was  reported  by  trical  apparatus  representative  for 
Bernard  S.  K.  Lau,  office  manager.  Colorado,  northern  New  Mexico, 
The  new  address  will  be  5945  E.  eastern  Wyoming  as  well  as  western 
Washington  Blvd.  Kansas  and  Nebraska. 

►  Southern  .States  Equipment  Corp. 
has  appointed  the  Matzinger-John- 
son  Co.  as  its  southern  California 
representative.  James  E.  Johnson 
and  John  R.  Matzinger  are  princi¬ 
pals  in  the  company  which  is  head¬ 
quartered  at  1329  Willow  St.,  Los 
Angeles  13. 


Fifty  years  ago  a  young  draftsman  named 
W.  O.  Kyle  was  determined  to  become  a 
successful  businevsman.  With  ambition  and 
$600  he  built  a  company  that  today  has 
3,200  employees,  and  sales  offices  and 
warehouses  in  more  than  75  of  the  nation’s 
major  cities.  In  Milwaukee,  office  employ¬ 
ees  heard  Kyle  congratulate  them  on  the 
effort  that  has  resulted  in  making  Line 
Material  Industries  a  leader  in  the  elec¬ 
trical  industry.  The  rake,  presented  hy 
Fargo  Mfg.  Co.,  was  later  cut  by  Kyle  and 
L-M  President  R.  G.  Wheaton 


►  Robert  Jones,  who  has  been 
with  Luminous  Ceilings  at  Seattle 
was  appointed 

organization’s 
newly  formed 
division,  Lumi- 
f  _  nous  Ceilings 
VV’est.  The  new 
division  will 
i  carry  on 

'  tensive  market- 

jones  ing  program  in 

the  13  Western 
states.  Jones,  who  since  1953  has 
been  lighting  sales  representative  for 
L.  C.  in  the  States  of  Washington, 
.Montana  and  Alaska,  will  be  trans¬ 
ferred  to  southern  California.  His 
office  will  be  at  5100  Santa  Monica 
Blvd.,  Los  -Angeles. 


►  Fluor  Corp.  has  appointed  John 
H.  Hemsarth  as  general  manager  of 
its  power  divi¬ 
sion.  Hemsarth 
had  been  for 
14  years  with  * 

United  Engi-  ^ 

neers  and  C]on-  ^ 

structors  of 
Philadelphia. 

Before  he 

spent  eight 
years  in  power 
engineering  de¬ 
sign  and  construction  for  RC.A,  the 
U.  S.  -Maritime  Commission,  U.  S. 
Navy  Bureau  of  Ships  and  the  Pan¬ 
ama  Canal  Power  C’ 


Hemsarth 


-ommission. 


►  John  S.  Payne  has  been  named 
Western  regional  manager  for  Mur¬ 
ray  -Mfg.  Corp. 
U  been  a 

E  V\'est  Coast  rep- 

S  _  J  resentative  for 

12  years,  and  in 
L  his  new  position 

y  will  direct  dis- 

warehouses 
Los  .Angeles, 
Payne  San  Francisco, 

Portland,  Den¬ 
ver  and  Phoenix.  Headquarters  will 
be  in  Murray’s  Los  Angeles  service 
center,  826  Traction  .Ave. 


►  John  W,  Carlson  Jr.  has  been 
promoted  to  supervisory  electrical 
engineer  at  the  Wenatchee,  Wash., 
works  of  Aluminum  Co.  of  Amer¬ 
ica.  He  formerly  was  rectifier  en¬ 
gineer  at  Alcoa’s  Vancouver  plant. 
Carlson  was  honored  last  years  as 
Vancouver’s  “junior  first  citizen.’’ 


QUAI.ITY 

PROFrr 


DOT  EXCELS 


'(>.  BOSTON  36.  MASSACHUSETTS 


COHOUIT  BOOIK 


covens 


corner 


•  Uitra>Hi  Pressure  Cost 
I  •  Aluminum.  Copper  Free  Alloy 
\  •  Roomy,  Unobstructed  Interiors 
!•  Flat  Backed  for  Snug  Fit  j 
!•  Outstondinq  Design  j 

!•  Satin  Smooth,  Inside. &  Out  | 
\  •  Adaptable  for  Every  Use  | 


WAREHOUSE  INVENTORIES  CARRIED  IN' 

ATLANTA  KANSAS  CITY 

BALTIMORE  LOS  ANGELES 

BOSTON  MIAMI 

CHICAGO  MINNEAPOLIS 

CLEVELAND  NEW  YORK 

DALLAS  PHILADELPHIA 

DENVER  PITTSBURGH 

DETROIT  PORTLAND.  ORE 

GREENSBORO,  N.  C  ROCHESTER 

INDIANAPOLIS  SAN  FRANCISCO 


S«M  ••ly  Ihraayh  aallMrlMd  ClMlrical  Wh*UMd«rc 
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FULLMAN  MANUFACTURING  CO 

lATROBE  .  .  .  PENNSYLVANIA 


►  W.  J.  McMillan  was  appointed 
branch  manager  at  Los  Angeles  for 
National  Electric  Division,  H.  K. 
Porter  Co.  He  was  transferred  from 
Fresno  where  he  had  been  a  sales 
representative  for  the  company.  Be¬ 
fore  joining  National  Electric  in 
1954,  McMillan  was  with  Ciraybar 
at  Minneapolis.  He  is  past  president 
of  the  Electric  League  of  Fresno 
County  and  a  member  of  the  Fresno 
(diapter,  L\EI. 


EXTRA  Holding  Power 
^QUICKLY  Installed 
klOUGH  For  long  life 


►  Yuba  Manufacturing  Division 
has  appointed 
William  T. 
£g3n  as  general 
manager  with 
headquarters  at 
Benicia,  Cali- 

had  been  sales 
manager  of 
Yuba  Erectors 
E{;an  Division  in  Em- 

eryville  for 
three  years  and  was  with  Judson- 
Pacific  Murphy  (x)rp.  before  its 
acquisition  by  Yuba. 

^  Motorola  Communications  and 
Electronics  has  announced  promo¬ 
tions  in  its  Pacifi'  Northwest  sales 
organization.  Joseph  V.  Guido  is 
now  regional  sales  manager,  and 
his  post  as  account  executive  for 
Washington  and  Oregon  has  been 
taken  over  by  D.  Edward  Williams. 
.Moving  into  Williams’  former  jx)si- 
tion  as  Seattle  zone  sales  manager 
is  Robert  H.  Maki.  Guido  is  head¬ 
quartered  in  Portland;  Williams  ami 
Maki  are  in  Bellevue,  Wash. 


^vsnsncK 

ANCHORS 


For  now  construction  and  mointononco 
—  Evorstick  Anchors  spood  up  work  and 
provido  depondoblo  onchorogo  on  all 
typos  oF  jobs.  Made  of  rosiliant,  rust 
resistant  malleable  iron.  The  toughest 
anchors  made.  Write  for  bulletin. 


PIPE  OR 
CONDUIT 
HANGERS 


►  J.  Eugene  McCarthy  has  been 
named  Canailian  district  manager 
for  Clark  Cxnnpressor  Co.  Ltd.  with 
offices  in  Calgary.  He  succeeds 
James  D.  Gilbride  who  was  trans¬ 
ferred  to  Los  Angeles  as  California 
district  manager  for  Clark  Bros. 
Co.,  division  of  Dresser  Industries. 


Most  complete  line  with  addition  of  2  net* 
sizes  to  oldest  established  standards  in  the 
industry. 


fast  -  easy 
lowers  costs 


►  Lew  Meier  has  joined  Bienner- 
Fiedler  &:  Associates,  engineering 
representative,  as  sales  engineer, 
handling  promotion.  He  has  also 
been  made  secretary-treasurer  of  the 
corporation.  President  Milt  Brenner 
announced. 


Speeds  Inttellstions.  Just  strip  wires,  push 
into  terminals.  To  release,  press  down  in  slot. 
Sure  ■  tight.  Prevents  haphazard  conrtections. 
UNDERWRITERS'  LISTED.  Competitvely  priced. 
Specify: 

210-E-Z  Wire  Dupl.  Flush  Recept.  1SA-125V 
nO-E-Z  Wire  T-Slet  Dupl.  Recept.  ISA-IISV 
2S0-E-Z  Wire  Par  Or.  Dupl.  Recept.  1SA-125V 
255-E-Z  Wire  Tand.  Or.  Dupl.  Recept.  1SA-3S0V 

In  Brown  and  Ivory 

SEND  FOR  LITERATURE  AND  FREE  SAMPLE. 


The  saddle  or  pipe  support  can  be  turned 
360°,  permitting  pipe  to  run  parallel  or 
at  right  angle. 

Excellent  for  confined  areas— No  drilling- 
no  use  of  straps. 

Made  of  the  highest  grade  malleable  iron, 
with  case  hardened  set  screw— all  cadmium 
plated.  For  Aluminum,  write  for  details. 

For  hanging  W  thru  21A"  pip* 
or  conduit  to  stool  booms  H"  Inidi. 


^  Paul  L.  Chamiterlain  has  been 
appointetl  consulting  specialist  for 
sales  at  General  Electric  Co.’s  com¬ 
puter  tlepartment  in  Phoenix.  The 
position  is  a  newly  established  one. 

►  J.  D.  Brown  is  now’  manager  of 
Graybar’s  Phoenix  office,  replacing 
R.  J.  Carlson  w'ho  was  transferred 
to  the  Ix)s  .Angeles  house. 
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Terrace  Park  Apartments,  Cleveland's  new 
13-story,  254-suite  apartment  building 
features  Republic  Rigid  Steel  Conduit. 
AAarvin  Helf,  Inc.,  developer  and  general 
contractor.  M.  Dolin  Electric,  electrical 
contractors.  Keeva  Kekst,  architect. 


REPUBLIC  RIGID  STEEL  CONDUIT 


assures  fast  installation,  long  life 

in  Cleveland's  largest  apartment  building 


The  Terrace  Park  Apartments,  new  13-story, 
254-suite  apartment  on  Cleveland’s  East 
Side,  utilizes  Republic  Rigid  Steel  Conduit 
for  heavy  duty  runs. 

Hot  dipped,  galvanized  Republic  Rigid  is 
completely  protected  for  long  service,  with 
threads  and  interior  as  well  as  exterior  sur¬ 
faces  hilly  coated. 

Free-running  threads  and  ductile,  even 


bending  steel  make  Republic  Rigid  Steel 
Conduit  easier  to  install,  too. 

Republic  Rigid  is  produced  by  RepubUc’s 
famous  continuous  weld  process  to  meet  the 
most  severe  service  requirements.  Fully 
tested,  inspected,  and  approved,  it  carries 
the  seal  of  Underwriter’s  Laboratories,  Inc. 

For  more  information  about  the  advan¬ 
tages  of  Republic  Rigid  Steel  Conduit,  call 
your  Republic  representative  or  write  direct. 


Compatibility  and  strength 
characterize 
raceways  made  of 


REPUBLIC  STEEL 

STEEL  AND  TUBES  DIVISION 


Cleveland  8,  Ohio 


tlPUBLIC  STilL  CORPORATION 

STEIl  AND  TUtlS  DIVISION  •  DIPT.  A-270S 

ai6  EAST  131*t  STREET  •  CLEVELAND  «,  OHIO 

Please  send  me  more  information  about  the 
advantages  of  Republic  Rigid  Steel  Conduit 

Name _ Title _ 


Company. 


City. 


-Zone. 


-State. 


I 

.J 


For  phone  number  o/  clotert  represenlalh'e  see  adi>ertisinf  index  in  hock  of  book. 
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PRODUCT  INFORMATION  SERVICE 


For  fast  action  in  securing  the  manufacturers'  literature  listed  below  simply  circle  and  mail  the  postpaid  card  opposite. 
Use  the  same  card  to  obtain  more  information  about  the  new  products  described  on  the  following  pages.  This 
Electrical  West  service  is  intended  as  an  aid  in  keeping  product  files  current 


HEATING  —  Details  on  its  Electri-Wami 
electric  heating  line  are  offered  by  Ameri- 
ran..Standard.  These  units  are  available  for 
ceiling,  wall,  baseboard  or  floor.  Circle 
So.  II. 

INSULATION— American  Steel  &:  Wire  is 
offering  information  on  Amerzone-B  butyl 
rubber  insulated  cables.  Increased  current- 
larrying  rapacity  is  claimed  for  Amer¬ 
zone-B.  which  is  said  to  withstand  emer¬ 
gency  overload  copper  temperatures  up  to 
260°  for  short  periods.  Circle  So.  12. 

CTAMPS  — Data  folder  No.  6007  from 
Jasper  Blackburn  C'orp.  tells  how  PAC 
clamps  are  made  and  how  they  reacted 
to  tests.  Circle  So.  II. 

BREAKER— The  Pushmatic  Pocket  Guide 
offered  hy  l-T-E  Circuit  Breaker,  BullDog 
Electric  Products  Division,  gives  complete 
details  on  Pushmatic  breakers  and  panels. 
Circle  So.  14. 

WEATHERPR<X>F  RECEPT ACLES-A 
complete  weatberproof  catalog  covering  its 
line  of  covers  and  boxes  is  offered  by  Bell 
Electric  Co.  Circle  So.  If. 

ANC^HORS— Everstick  Anchor  Co.  is  offer- 
ine  a  bulletin  on  its  anchor  line.  Circle 
So.  16. 

TERMINALS— New  E-Z  wire  pressure 
terminals  are  descrilH-d  in  literature  avail¬ 
able  from  Eagle  Electric  Mfg.  Co.  Circle 
So.  17. 

DIMMER— The  new  Hubliell-trol  dimmer, 
which  c»perates  on  the  saturable  reactor 
principle,  is  descrilted  in  a  catalog  page 
offered  bv  Harvey  Hubbell.  Circle  So.  IH. 

REC:EPTAC;LES-L.  E.  Mason  Co.  is  offer¬ 
ing  a  new  illustrated  catalog  of  its  Red  Dot 
line.  Circle  So.  19. 

PIPINC.— Bulletin  6(IB,  Power  and  Prcxess 
Piping,  is  offered  by  Midwest.  For  a  copy 
of  this  illustrated  booklet  circle  So.  21. 

C  ABLE  SI  PPORTS-C:atalog  858-A  from 
P-W  Industries  describes  that  company’s 
cable-supporting  systems.  Described  are  the 
Ivpe  E  punched  Iwltom  trays  and  ladder, 
expanded  metal  and  solid  trays.  Circle 
So.  22. 

METER  SCK;KET.S— Scjuare  D  describes  its 
200-amp  heavy-duty  meter  sockets  in  bulle¬ 
tin  SL^.  These  units  are  available  in  rain¬ 
tight,  surface  or  semiflush  mounting  en¬ 
closures.  Circle  So.  2J. 

CLAMPS  AND  .STRAPS-More  than  600 
itcrms  to  fasten  wire,  cable,  tubing  and  con¬ 
duit  are  listed  in  a  new  catalog  issued  by- 
Victor  Specialties  Inc.  Circle  So.  24. 

NEW  CATALOG  -  Pliers,  climbers,  belts, 
safety  straps  and  other  devices  for  the  pub¬ 
lic  utility  field  are  described  in  a  new 

I 


catalog  issued  by  Mathias  Klein  Sc  Scms. 
For  a  copy  of  No.  103TG,  circle  So.  2S. 

TAP  C;HANC;ERS— Facts  about  Line-End 
load  lap  changers  for  ratings  up  to  2S0  kv 
and  above  are  given  by  Allis-^almers  in 
bulletin  0IB1052.  Circle  So.  26. 


BALLAST  — Advance  Transformer  Co.’s 
Fluorescent  Lamp  Ballast  Buyer’s  Guide, 
ATC-II2,  is  avadable  on  request.  Circle 
So.  27. 

LUMINAIRES  —  Engineering  data  on  its 
Pal  units  are  offer^  by  Holophane  Co. 
Three  prismatic  lenses  with  different  con¬ 
tours,  concave,  dropped  trim  and  plane,  are 
offered  in  this  line.  Circle  So.  28. 

EMERGENCY  LIGHTING -Exide  Indus¬ 
trial  Marketing  Division  has  published  an 
illustrated  technical  handbook  on  its  line 
of  automatic  battery-powered  Lightguard 
emergency  lighting  equipment.  The  eight- 
page  handbook  includes  equipment  descrip¬ 
tions;  suggested  methods  for  providing 
emergency  lighting  in  two  adjacent  areas, 
in  stairwells  or  in  several  rooms;  recom- 
mendc'd  wire  sizes  for  one  or  two  lamps  at 
various  distances  from  the  unit  in  reference 
to  two  reliable  methods  for  setting  up  re¬ 
motely  connected  installations  shown  in 
schematic  diagrams.  A  graph  of  a  typical 
installation  in  a  70\9tl-ft  room  shows  the 
light  intensities  of  a  single  lamp  at  various 
distances.  Approximate  lamp  illumination 
time  is  given  by  the  various  types  of  bat¬ 
teries  in  tabular  form.  This  Ixtoklel,  Form 
6527,  may  be  secured  by  circling  So.  29. 

f  ATALtX.  SHEETS-25  new  pages  of  cata¬ 
log  data  sheets  have  been  prepared  by  Fan¬ 
ner  Mfg.  Co.’s  Electrical  Products  Division. 
The  new  sheets.  Catalog  Data  EP-825,  give 
conductor  and  strand  sizes,  product  lengths, 
strengths,  weights,  metals  and  plastics  avail¬ 
able.  Specification  and  ordering  data  for 
the  division’s  armor  rods,  lineguards,  tree 
guards  and  other  products  are  included. 
Circle  So.  II. 

SUSPENSION  INSULATOR  -  How  to 
Take  Off  Pounds  and  Lengthen  Life  is 
the  title  of  A.  B.  Chance  Co.’s  12-page 
bulletin  describing  the  new  10-in.  suspen¬ 
sion  insulator  with  aluminum  rap  and 
stud.  According  to  the  manufacturer, 
forged  aluminum  alloy  hardware  elimi¬ 
nates  corrosion  and  gives  about  25%  sav¬ 
ing  in  weight,  making  construction  and 
maintenance  easier.  Circle  So.  32. 

CLOSED  CIRCUIT  TV  -  How  rlosed<ir- 
cuit  television  may  be  used  for  surveillance, 
transportation,  observation  of  hazardous 
locations  and  in  other  ways  is  described 
in  a  booklet  prepared  by  Fairbanks,  Morse 
Sc  Co.  Circle  So.  33. 

LIGHTING  EQUIPMENT-Appleton  has 
made  available  new  data  sheets  on  its 
Quartzlite  1500,  its  Intenso  Sportoflood 
line,  its  multipurpose  Cieneralflood  and 
its  Mercflood.  For  copies  circle  So.  34. 


C  ABLE  SUPPORT-Chalfant  Producu  Co. 
has  prepared  a  52-page  booklet.  No.  106, 
on  cable  support  systems.  Illustrations  and 
descriptions  show  how  each  component 
piece  becomes  a  part  of  both  simple  and 
complicated  cable  support  installations. 
Circle  So.  33. 


WEDGE  CLAMPS-jasper  Blackburn  has 
published  a  bulletin  on  its  wedge  clamps 
for  service  cable  dead-ends.  Engineering 
and  construction  features  are  covered  in 
detail  and  performance  charts  and  order¬ 
ing  data  are  given  for  all  sizes  and  types. 
For  No.  6105  circle  So.  36. 


GUIDE— Cost,  sizes,  installation  and  other 
features  of  circuit  breakers  and  safety 
switches  are  described  by  Westinghouse  in 
a  pocket  comparison  guide.  The  S2-page 
booklet  highlights  advantages  of  AB-I  cir¬ 
cuit  breakers,  including  reduced  ctMt,  space 
and  maintenance.  In  addition,  safety,  op¬ 
erator  control,  light  weight,  attachment 
and  stock  flexibilitv  features  are  reviewed. 
Circle  So.  37. 

MV  LA5fPS  — Why  Lifeguard  Mercury 
Lamps?  is  the  title  of  a  booklet  published 
by  Westinghouse  Lamp  Division.  Included 
are  facts  about  life  and  maintenance,  lamp 
construction  and  a  chart  on  lumen  output 
of  mercury  vapor  lamps.  Types,  photo¬ 
graphs  of  each  varietv  and  ordering  desig¬ 
nations  are  given.  Circle  So.  38. 


BA LL.A5TS— Revised  prices  and  data  for 
fieneral  Electric’s  line  of  balla.sts  for  fluor¬ 
escent  lamps  are  included  in  bulletin  GEC- 
9K3Q.  Included  are  sections  on  the  com¬ 
pany’s  new  Bonus  line  and  totally  weather- 
prtMvf  ballasts.  Circle  .So.  39. 

PLASTICS  FOR  LIGHTING  -  Properties 
of  acrylic,  polystyrene  and  vinyl  plastics 
determined  during  studies  made  by  Holo¬ 
phane  in  evaluating  plastics  for  luminaire 
lenses  are  given  in  a  folder  offered  by  that 
(ompany.  Circle  So.  41. 

PHOTOELECTRIC  CON  T  ROL  -  G-E’s 
bulletin  GEA-72.30  describes  the  company’s 
new  simplified  photoelectric  control  de¬ 
signed  for  any  lighting  application  where 
extended  time  delav  is  not  desired.  Circle 
So.  42. 

FLOOR  BOXES— A  four-page  booklet  on 
its  new  line  of  adjustable  underfloor  boxes 
and  accessories  for  shallow  and  normal  fill 
floors  is  offered  by  Thomas  Sc  Betts  Co. 
Circle  So.  43. 

WIRING  DEVICES  —  Economical  wiring 
devices  designed  for  the  low<ost  residen¬ 
tial  market  are  described  and  illustrated 
in  an  eight-page  bulletin  from  the  Bryant 
Electric  Co.  For  C-IOI,  circle  So.  44. 

CONDUIT  —  Sealtite  flexible,  liquid-tight 
wiring  conduit  is  described  in  bulletin  S- 
544  available  from  Anaconda  Metal  Hose 
Division.  Circle  So.  43. 
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This  man  won't  be  back... 

The  specifications  read:  PERMANENT  GROUNDING.  They  used  CADWELD  Electrical 
Connections  knowing  that  they  are  permanent,  cannot  loosen  or  corrode  and  have  a 
greater  current  carrying  capacity  than  the  cable  itself. 

No  maintenance  is  ever  required  on  a  CADWELD  Electrical  Connection. 

CADWELD  offers:  1.  Engineering  Service,  2.  Field  Service. 


2070  E.  61st  Place  •  Cleveland  3,  Ohio 

IN  CANADA:  CaiCO  iNCOk^OkATCO.  7  Su^rier  Av«  ,  Toronto  14,  Ootorto,  ConaOo 


For  phone  number  of  closett  representoth'e  tee  adi>erlising  index  in  back  of  book. 
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PRODUCT  NEWS  New  designs  and  applications 


which  documents  may  be  viewed  (right)  without  being  removed 


Each  bin,  above,  contains  2(M)  cells  loaded  with  film  strip*  from 


Information  Dissemination 

International  Business  Machines  Corp. 

IB.VI  recently  announced  a  new  experimental  applica¬ 
tion  for  computers  to  channel  selected  publications  and 
other  current  information  to  the  people  in  an  organiza¬ 
tion  who  are  most  interested. 

The  system  helps  solve  the  acute  problem  of  directing 
useful  information  to  employees  from  the  flood  of  re- 
|x)rts,  memos,  magazines,  books,  pamphlets  and  other 
material  that  is  being  published  in  every  commercial 
and  technical  field.  A  business  firm  or  other  organiza¬ 
tion  could  set  up  the  system  using  standard  electronic 
data  processing  equipment  to  help  direct  any  form  of 
printed  material— from  advertising  material  to  a  scien¬ 
tific  treatise— to  the  people  who  need  this  information 
in  their  work. 

Called  Selective  Dissemination  of  Information,  the 
system  has  been  operating  experimentally  during  the 
past  year  within  IBM.  It  has  been  informing  500  IBM 
employee  subscribers  about  new  publications  prepared 
in  the  company,  or  received  from  outside  sources. 

The  program  will  be  made  available  shortly  as  an 
application  for  computers  already  in  use  by  many  types 
of  organizations  for  other  purposes. 

In  setting  up  such  an  information  system,  an  organi¬ 
zation  would  first  prepare  “profiles”  of  the  people  who 
want  to  use  the  system.  An  individual's  profile  is  a  list 
of  key  words  chosen  by  him  that  describe  his  work 
interests,  such  as  “distribution,”  “generation,”  “com¬ 


munications,”  or  “systems.”  Each  individual  profile  is 
keypunched  at  the  information  center  and  then  written 
on  magnetic  tape. 

As  documents  or  reports  are  received,  profiles  are 
prepared  for  them  just  as  they  were  for  the  people  who 
might  be  interested  in  them.  A  document  profile  is  a 
list  of  key  words  that  describe  the  document.  The  key 
words  are  selected,  punched  into  IBM  cards  and  fed 
into  the  computer. 

The  computer  matches  the  profiles  of  the  documents 
against  the  profiles  of  the  people.  W'hen  it  finds  an 
adequate  match,  it  generates  a  notification  card,  which 
is  sent  to  the  person  along  with  an  abstract  of  the  docu¬ 
ment.  If  the  individual  wishes  to  obtain  a  copy  of  the 
original  document,  he  can  request  it  by  punching  a 
prescored  hole  and  returning  the  notification  card, 
which  then  is  ready  for  machine  application.  He  can 
also  indicate  on  the  card  any  recent  changes  that  have 
taken  place  in  his  interests. 

The  system  operating  in  IBM  handles  nearly  all  in¬ 
formation  printed  inside  the  company— such  as  techni¬ 
cal  reports,  patent  disclosures,  new  product  announce¬ 
ments  and  manuals,  company  newspapers,  general  man¬ 
agement  information  and  information  on  contracts.  It 
also  includes  technical  journals  received  from  sources 
outside  the  company.  The  scientists  and  executives  sub¬ 
scribing  to  the  system  have  found  it  valuable  in  provid¬ 
ing  tecbnical  and  administrative  information  that  they 
previously  missed,  as  well  as  reducing  the  flow  of  unus¬ 
able  information  across  their  desks. 

Circle  No.  46. 
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Service  Entrance  Panel 


General  Electric  Co. 

A  new  breaker/iuse  panel  is  now 
available  from  this  company’s  circuit 
protective  device  department.  The 
company  says  it  is  the  first  time  in 
the  electrical  industry  that  a  service 
entrance  enclosure  has  been  fabri¬ 
cated  that  accepts  both  plug-in  cir¬ 
cuit  breakers  ami  plug-in  fusible 
units. 

C'.ircle  No.  47. 


Maintained  Contact  Switch 


Pass  &  Seymour  Inc. 

Designed  primarily  for  air  condi¬ 
tioning  and  heating  installations, 
Pass  &  Seymour’s  new  maintained 
contact  a-c  switches  can  also  be  used 
for  the  alternate  control  of  any  two 


motors,  or  for  any  applications  that 
require  heavy  duty  a-c  double  throw, 
center  “off”  switch  controls. 

The  off  position  is  at  the  center 
of  the  handle  throw  with  the  two 
circuits  being  energized  at  either 
end. 

Circle  No.  48. 

All-Aluminum  Switches 

l-T-E  Circuit  Breaker  Co. 

1-T-t  recently  shipped  the  first 
utility  order  for  its  new  TTR-6  all¬ 
aluminum  switch  recently  intro¬ 
duced.  The  company  claims  the 
lighter  weight,  all  aluminum  bases 
and  allied  parts  permit  complete 
assembly  of  switch  at  1 15  kv  through 
161  kv,  three  poles  to  a  crate,  for 
the  first  time. 

Circle  No.  49. 
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Limit  Switcher 

Cutler-Hammer  Inc. 

Cutler-Hammer  has  announced  the 
addition  of  new  operators  and  op¬ 
tional  features  to  its  line  of  preci¬ 
sion  oil  tight  limit  switches  that 
provide  greater  depth  and  flexibility 
of  application.  Eight  new  type  switch 
operators  are  shown. 

Circle  No.  51. 

Current  Transformer 

Allis-Chalmers  Mfg.  Co. 

Retlesign  of  its  600-v  indoor-out¬ 
door,  window-type  transformer  for 
greater  user  convenience  has  been 
announced  by  Allis-Chalmers.  The 
current  transformer  is  now  available 
in  dual  ratios  of  200/400:5,  300/ 
600:5  and  400/800:5  amp.  Single 
ratio  transformers  have  color  cotied 
rating  plates  to  simplify  and  speed 
identification  on  a  stockroom  shelf 
or  on  the  pole. 

Circle  No.  52. 


Stacking  Insulators 

General  Electric  Co. 

.A  new  line  of  l.<Kke  stacking  station 
|)ost  insulators  featuring  an  exclu¬ 
sive  metal-polymer  seal  that  prevents 
air-moisture  leakage  has  been  intro¬ 
duced.  .Available  in  standard,  high 
strength  and  extra  high  strength  BIL 
ratings  of  550  kv  through  1,470  kv, 
the  station  post  insulators  are  de¬ 
signed  for  uses  on  switches,  as  bus 
sup{x)rts,  etc.,  on  system  voltages  of 
115  kv  through  345  kv. 

Circle  No.  53. 


Time  Control 

Reliance  Time  Controls  Inc. 

For  staggered  or  sequence  switc  hing 
of  heating  and  regeneration  loads  in 
off-peak  stored  water  space  heating 
installations,  a  new  three-circuit  time 
switch  has  been  developed  by  this 
company.  The  mechanism  provides  a 
24-hour  timing  cycle  and  carries  a 
stack  of  three  dials,  each  with  a  set 
of  on  and  off  tripj>ers. 

Circle  No.  54. 
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Aluminum  Transformer  nially  iound  in  mechanical  hydrau¬ 

lic  governors.  Thus,  a  continuous 
Ahwiimitn  Co.  of  .America  control  signal  can  be  used,  with  par¬ 

ticular  benefit  on  fringe  and  bias 
.An  all-aluminum  power  trans-  control, 
former  has  gone  on  line  at  this  com¬ 
pany’s  .Massena,  N.Y.,  works.  Circle  No.  59. 

(Conceived  as  a  prertotype  of  the 
standard  power  transformer  of  the 
future,  the  2(),000-kva  unit  was  fabri¬ 
cated  for  .Alcoa  by  Cieneral  Electric 
Co.  as  part  of  a  joint  development 
project  of  the  two  companies.  It  is 
believed  to  be  largest  built 


Personal  Two-Way  Radio 


(ieneral  Electric  has  announced  a 
new  personal  portable  two-way  radio 
described  as  the  smallest,  lightest, 
most  compact  VHF-F.\f  man-carried 
communications  unit  to  be  marketed 
to  date  with  the  transmitter  and  re¬ 
ceiver  in  a  single  case.  'Fhe  single¬ 
case  transmitter  and  receiver  appear 
to  meet  needs  of  field  personnel  who 
move  around  considerably  and  find 
larger,  heavier  units  cumbersome  but 
who  want  more  communications 
range  and  distance  than  pcKket  units 
currently  provide. 


Insulation  and  Leakage  Tester 

.issociated  Research  Inc. 


Both  high  voltage  breakdown  tests 
and  insulation  leakage  measurements 
may  be  made  with  a  new  model  in¬ 
strument  recently  developed  by  this 
company.  The  Hy|Jot  section  pro¬ 
vides  a-c  potential  that  is  continu¬ 
ously  variable  from  zero  to  1.5  kv 
for  breakdown  testing,  with  separate 
read-out  lights  to  indicate  breakdown 
and  leakage  current  alKive  a  preset 
value.  The  megohmmeter  section 
measures  insulation  resistance  to  50,- 
000  megohms.  .Models  are  also  avail¬ 
able  lor  measuring  insulation  resist¬ 
ance  to  five  million  megohms. 


Megger  Insulation  Tester 

James  G.  Biddle  Co. 


Circle  No.  61 


1  company  announces  a  new  in- 
^  ^  strument  that  replaces  the  Midget 

^  to  be  no  larger  in  si/e,  includes  im- 

portant  features  not  available  in  the 
original  set.  One  great  advantage 

-  claimed  is  that  the  output  voltage 

^  • _ *  reading  is  kept  steady  with- 

^  out  the  need  for  constant  sjreetl  de- 

vice  or  a  voltage  stabilizer.  The  new 
design  claims  to  remove  all 

.  ■  ~  chance  of  damage  by  excess  voltage. 

Turret  Drive  Circle  No.  58. 

Pitman  Mfg.  Co.  Electric  Hydraulic  Actuator 

A  new  rcjtation  mechanism  for  Woodward  Governor  Co. 

Polecat  derricks  and  diggers  has  been 
announced  by  this  company.  The 
drive  features  a  rotation  gear  system 
and  hydraulic  motor  entirely  within 
the  turret  housing  so  that  the  oper¬ 
ator  may  ride  in  a  seat  mounted  on 
tJie  side— where  he  can  sight  along 
the  boom  in  any  direction,  with  com¬ 
plete  visual  control  of  the  job  to  be 
clone. 


Nine-Inch  Suspension  Insulator 

fMf)p  Insulator  Co. 

Lapp  has  annouticed  a  new  compact 
This  company  has  just  announced  9-in.-diameter  suspension  insulator 
the  addition  of  an  electric  hydraulic  rated  at  14,000  lb  combined  M8cE 
cabinet  actuator  to  its  line  of  me-  strength,  and  with  impact  rating  of 
chanical  hydraulic  governors.  The  55  in.-lb  and  electrical  characteris- 
new  unit  is  said  to  be  the  first  in  tics,  for  example,  leakage  distance, 
the  company’s  history  not  employing  string  flashover,  wet,  dry  and  im- 
the  familar  fly  weights  as  the  speecl  pulse  the  same  as  current  NEMA 
sensing  elements  of  control.  Static  standards  for  the  15,000-lb,  10-in. 
electrical  components  replace  such  insulators, 
devices  as  the  ballhead  assembly  and 
the  temporary  clrcjop  clashpots  nor-  Circle  No,  62. 


Circle  No.  56. 


m. 
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Repeat  Performance 

ROYAL  Portable  Cords 

are  dependable,  easy  working,  made  right  to  be  right  on  every  job, 
time  after  time  after  time.  Royal  is  the  BIG  line,  too  .  .  .  rubber, 
neoprene  and  thermo-plastic,  as  well  as  lamp  cords,  fixture  wires, 
machine  tool  wires,  thermo  cables,  bell  wires,  coaxial  cables,  and 
more.  All  packaged  for  fast,  easy  identification  and  handling.  So  when 
you  buy  wire  and  cable,  specify  ROYAL,  the  line  that’s  preferred 
by  electrical  men  everywhere.  See  your  wholesaler,  or  write  for  catalog, 
giving  wholesaler's  name. 

SALES  REPRESENTATIVES  AND  WAREHOUSES;  Loi  Anflele>-19S0  Naomi  Avanua,  Rl  7-9655;  San  Fran<it<o-1225  Sixth  St..  HE  1-5792;  Saaftla-4130  FIrtt  Ava.,  So., 
MA  3-8M2;  Phoanix— 221  E.  Camelback,  CR  7-1662;  Danvar— 110  Yuma,  SH  4-1351 


ROYAL  ELECTRIC  CORPORATION 
PAWTUCKET,  RHODE  ISLAND 

In  Conodo: 

ftoyol  Electric  Compony  (Quebec)  Ltd.,  Pointe  Claire,  Quebec 
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Save  Time,  Money 
Speed  Installations 

with  . . . 

P-W 

CABIE  SUPPORTING 
SYSTEMS 


Proposed  Western  Projects 


P.W’8  TYPE  “E’’  (PUNCHED 
BOTTOM)  TRAYS— FOR  POWER 
AND  CONTROL  CABLES  AND 
INSTRUMENT  TUBINC;— ALTHO 
LESS  EXPENSIVE,  ARE  STRONC;. 
ER,  VERSATILE  AND  SUPERIOR. 
CONTROL  CABLE  CAN  BE 
DROPPED  OUT  ANYWHERE. 

Engineers,  Contractors  and  Installers 
look  for  QUALITY,  LONG  LIFE,  AND 
L.ABOR  SAVINGS  in  their  supports.  That’s 
why  more  and  more  users  are  turning  to 
P'W.  Among  our  outstanding  improvements 
are:  CONNECTIONS  that  are  quick  and 
easy  to  install— PRE-CUT  SYSTEMS  sav¬ 
ing  installation  time — EXTENSION  CON¬ 
NECTORS  eliminating  field  cutting  to  com¬ 
plete  runs  — ADJUSTABLE  HORIZON¬ 
TAL  and  RISER  CONNECTORS  to  go 
over,  under  or  around  pipes,  trusses,  col¬ 
umns.  etc.  —  BUILT-IN  ADJUSTABLE 
DROP-OUT  SECTIONS  eliminate  cutting 
out  bottom  of  tray  —  STRAIGHT  SEC¬ 
TIONS  available  in  lengths  up  to  16' 
less  connectors  and  less  installation 
time  over  IT  lengths). 

P-W  SUPPORTS  are  available  in  hot 
dip  galvanized  steel  or  aluminum,  in 
LADDER,  EXPANDED  METAL  and 
SOLID  TRAYS  in  addition  to  Type  “E”. 
All  systems  are  interchangeable.  Write  for 
Catalog  8S8-A. 

For  the  utmost  in  service,  contact  the  ap¬ 
propriate  Representative  in  your  territory 
or  P-W  direct,  regarding  inquiries  and 
placing  orders. 


INDUSTRIES 

11200  Roosevelt  Blvd. 
Philadelphia  15,  Pa. 


Pacific  Northwest 

Vancouver,  B.  C.,  School  Board, 
school,  $1,500,000. 

Vancouver,  Royal  Bank  of  Can¬ 
ada.  office,  $1,000,000.  Plans  by  Un- 
derw<H)d,  McKinley,  Cameron. 

Vancouver,  Bank  of  Canada,  bank, 
$2,(K)0,(KM).  Plans  by  Thompson,  Ber¬ 
wick,  Pratt;  D.  W.  Thomson  Cai., 
consulting  engineers;  Simpson  &  Mc¬ 
Gregor,  electrical  engineers;  \Viggs, 
Walford,  Frost  &  Lindsay,  consult¬ 
ing  engineers. 

Beale  .4ir  Force  Base,  (>alif.,  U.  S. 
Engineers,  Sacramento,  additions, 
$1,4.19,000. 

Burlingame,  College  of  Our  Lady 
of  .Mercy,  convent,  $1,000,000.  Plans 
by  Frank  W.  Trabucco,  San  Francis¬ 
co;  Ellison,  Sedgwick  &  .Associates, 
San  Francisco,  consulting  engineers. 

Chino,  State  Div.  Architecture,  in¬ 
stitute,  $2,590,000. 

El  Cerrito,  .\pato  Inc.,  apartment, 
health  club  and  restaurant,  $2,5(K),- 
(HM).  In  care  of  Paul  Markling  &  .As¬ 
sociates,  South  .San  Francisco. 

Fresno,  Del  Hershey  Construction 
Co.,  garage,  $2,000,000.  Plans  by 
Haulman,  Dyer,  Faller  .Associates 
Inc. 

Lemorre,  12th  Naval  Dist.,  San 
Bruno,  housing,  $3,460,000. 

Palo  Alto,  Veterans  .Administra¬ 
tion,  VV'ashington,  D.  C.,  building 
alterations,  $4,000,000.  Plans  by 
Stone,  Marraccini  &  Patterson  Inc., 
San  Francisco. 

Point  Mugu,  11th  Naval  Dist.,  San 
'  Diego,  launch  facilities,  $2,600,000. 
.Sacramento,  U.  S.  Engineers, 
Mather  Air  Force  Base  additions, 
$1,852,000. 

Sacramento,  U.  S.  Engineers,  Mc- 
i  Clellan  Air  Force  Base  additions,  $1,- 
'  465,000. 

i  .Sacramento,  General  Services  .Ad- 
'  ministration,  Washington,  D.  C., 

I  federal  bldgs.,  improvements,  $1,- 
059,000. 

.San  Francisco,  Franklin  Hospital, 
hospital  and  office.  $14  million, 
i  Plans  by  Stone,  .Marraccini  &:  Pat¬ 
terson. 

i  San  Jose,  First  National  Bank  of 
San  Jose,  remodel  bank,  $1,200,000. 
In  care  of  Melvin  .A.  Rojko,  archi¬ 
tect,  San  Francisco. 

Santa  Clara,  Kaiser  Foundation, 
hospital,  $5,295,000.  Plans  by  Kaiser 
Engineers. 

Sunnyvale,  John  B.  Kilrop  (Coor¬ 
dinated  Construction  Co.),  store,  $1,- 
500,000.  Facility  Engineering  Ltd., 
Los  Angeles,  engineer. 


Walnut  Creek,  owner,  apartment, 
$6,000,tM)0.  In  care  of  .Morrison  & 
Howards,  architects,  Klamath  Falls, 
Ore. 

Yuba  City,  Richland  Housing 
Authority,  housing,  $1,446,270.  Plans 
by  Robert  S.  Oliver  8c  .Associates, 
Marysville;  Gillett-Harris  &:  .Asstxi- 
ates,  consulting  engineers. 

Reno,  Nev.,  Bell  of  Nevada,  office, 
$1,500,(MM).  In  care  of  Ferris  &  Ers- 
kine,  architect;  H.  V’.  Lamberti,  con¬ 
sulting  engineer. 

Albany,  Ore.,  Union  High  School 
Dist.,  two  schools,  $2,000,0(M). 

Portland,  University  Senior  Citi¬ 
zens  Inc.,  home,  $3,000,000.  Plans 
by  Wolff  &  Zimmer. 

Everett,  4N’ash.,  Providence  Hospi¬ 
tal,  addition,  $1,500,(K)0. 

Seattle,  University  of  Washington, 
addition,  $1,500,0(M).  Plans  by  Mi- 
Cltire  &:  .Adkison,  Spokane. 

Seattle,  Northgate  Ck>.,  store  addi¬ 
tion,  $6,000,000.  Plans  by  John  Gra¬ 
ham  &  Co. 

.Seattle,  ^V'ashington  Congregation¬ 
al  C^hristian  Conference,  housing  ad¬ 
dition,  $4,000,000.  Plans  by  Durham, 
.Anderson  &:  Freed. 

.Spokane,  Desert  Hotel  Co.,  hotel. 
$1,000,000.  Plans  by  W.  C.  Heylman. 

Tacoma,  .Martin  .A.  Petrich,  office, 
store  and  garage,  $4,000,000. 

Spokane,  City,  airport  improve¬ 
ments,  $4,400,000.  Plans  by  W.  C. 
Heylman. 

Yakima,  St.  Elizabeth  Hospital,  ad¬ 
dition.  $2,500,000. 

Pacific  Southwest 

Fort  Huachuca,  Ariz.,  U.  S.  Engi¬ 
neers,  Los  .Angeles,  buildings,  utili¬ 
ties,  $2,228,000. 

Tucson,  Veterans  .Administration, 
Washington,  D.  C.,  building  altera¬ 
tions,  $1,000,000. 

Ck>sta  Mesa.,  Calif.,  Mesa  Verde 
Builders,  dwellings,  $1,155,700. 

Downey,  City,  civic  auditorium 
and  service  facilities,  $2,500,000. 
.Anthony  &  Langford,  Whittier. 

El  Sorrante,  Scott  W.  Bonds  Inc., 
homes,  $1,000,000. 

Fontana,  Southern  California  Edi¬ 
son,  steam  plant  addition,  $37  mil¬ 
lion.  PUC  permission  applied  for. 

Hollywood,  Allen  E.  Seigel,  hotel, 
$9,000,000.  In  care  of  Thunderbird 
Hotel  Corp.,  El  Segundo;  plans  by 
Maxwell  Starkman  fc  Associates,  Los 
Angeles. 

Inytdtem,  11th  Naval  Dist.,  San 
Diego,  research  bldgs.,  $1,000,000. 

L^JoIIa,  University  of  California 
at  San  Diego,  science  and  engineer- 
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ing  school,  $1,000, 000;  plans  by 
Deeins-Martin  &  Associates,  San 
Diego.  Institute  of  gt*ophysics  &  plan¬ 
etary  physics,  $1,000,000;  plans  by 
Ruocco  &  Delawie,  San  Diego. 

Los  Angeles,  Boaril  of  Supervisors, 
garage,  $5,000,000.  Plans  by  J.  E. 
Stanton,  W.  E.  Stockwell,  .Adrian 
Wilson  and  C.  .Martin. 

Los  .\ngeles.  Western  Hotels  Inc., 
hotel,  $12  million.  Plans  by  .Minoru 
Yamasaki  &:  .Assw  iates,  Birmingham, 
.Mich. 

Miramar,  11th  Naval  Dist.,  air 
base  construction,  $1,139,000. 

Newport  Reach,  Newport  Lon- 
struction  Co.,  bldg,  and  garage,  $3,- 
000,000. 

Pomona,  Unified  School  Dist., 
schools,  $1,300,(MM).  Plans  by  Blurtxk, 
Ellerbrook  &:  .Associates;  John  .A. 
.Martin,  consulting  engineer,  Ia)s  .An¬ 
geles;  Nack  &  Sutherland,  Pasailena, 
mechanical  engineer. 

Pomona,  School  District,  school, 
$1,000,000.  Plans  by  Blurock,  Eller- 
broek  8c  Associates,  C>orona  Del  Mar. 

Port  Hueneme,  11th  Naval  Dist., 
San  Diego,  housing,  $3,460,000. 

San  Diego,  Dass  C'.onstruction  Co., 
residences,  $1,343,501.  David  Freed¬ 
man,  Beverly  Hills,  architect. 

San  Diego,  Mercy  Hospital,  addi¬ 
tions,  $1,0(M),000.  Plans  by  Frank  L. 
Hope  &:  Associates. 

^zz/ed 

about  TIME  SWITCHES? 


ANSWER: 

PARAGON! 

See  your  authorized  PARAGON  dis¬ 
tributor.  He  carries  a  complete  stock 
of  PARAGON  Time  Controls,  and  is 
able  to  offer  you  technical  assistance 
on  any  application  problem.  Call  now 
and  find  out! 


r/Mt  IS  MON£Y...CONT*Ol  IT  WITH  TAtACON 

PARAGON  ELECTRK  CO.,  INC. 


Santa  Ana,  School  Dist.,  four-year 
sthool  program,  $14,915,000. 

Santa  Ana,  Tartan  Homes  Inc., 
dwellings,  $2,602,840. 

Santa  Monica,  C.ity,  airport  devel¬ 
opment,  $3,000,000.  Plans  by  Charles 
Luckman  8c  .Associates,  Los  .Angeles. 

Simi-Simi  Valley,  Unified  School 
Dist.,  voted  $13,403,000  bonds. 

Twenty  nine  Palms,  11th  Naval 
Dist.,  .San  Diego,  hospital  addition, 
$1,100,000. 

Victorville,  California  Interstate 
Felephone  Co.,  headquarters  bldgs., 
$2,500,000.  Plans  by  Risley  8c  Gould, 

I, os  .Angeles. 

Westminster,  Cunningham  Devel¬ 
opers,  dwellings,  $2,093,920. 

$Vhittier,  Green  Hills  Develop¬ 
ment  Inc.,  dwellings,  $1,031,500. 

Rocky  Mountain 

•Arvada,  Ckilo.,  C^restview  Homes, 
resiliences,  $2,250,000.  In  care  of  Stan 
Haertel  Inc.,  Denver. 

Denver,  Sears,  Roebuck  8c  Co., 
store,  $2,000,000.  Plans  by  Piel,  Sla¬ 
ter,  .Small  8c  Spenst. 

Denver,  Caty  and  County,  city  hall  | 
and  annex,  $6,000,(MK).  Plans  by  Rey-  ' 
Holds,  Ward  8c  Carey. 

Denver,  owner,  medical  office,  $3,- 
500,000.  In  care  of  Ramsey  8c  Reeves, 
architects. 

Denver,  Title  Guaranty  C^o.,  ol- ! 
fice,  $1,000,000.  Plans  by  Ralph  D.  ! 
Peterson  8c  Associates. 

Denver,  Housing  Authority,  pub¬ 
lic  housing,  $1,750,000,  plans  by 
.Miles  Lant^  8c  Co.;  and  $1,200,000, 
plans  by  Tician  Papachristou. 

Englewood,  Skyline  Corp.,  resi¬ 
dences,  $2,000,000. 

Grand  Lake,  Shadow  .Mountain 
I  Lodge  8c  Ski  Club,  ski  complex,  $2,- 
I  000,000.  Plans  by  Lloyd  T.  Williams 
I  8c  .Associates,  Denver. 

I  Littleton,  Noble  Homes,  homes, 
$7,000,000.  In  care  of  Darrell  Shields. 


Alaska  and  Hawaii  j 

.Anchorage,  .Alaska,  City,  telephone  i 
system  expansion,  $4,000,000. 

Fairbanks,  Independent  School 
Dist.,  addition,  $1,455,000. 

Fairbanks,  Caty,  electrical  generat¬ 
ing  facilities,  $10  million. 

Honolulu,  Hawaii,  Hilton  Hotels, 
resort  hotel,  $6,000,(K)0  -  $7,000,000. 
Plans  by  Hollingsworth,  Brady  8c 
Smith  Associates,  lA>ng  Beach,  Calif. 

Honolulu,  City  and  County, 
school,  $1,011,000.  Plans  by  Alfred 
Preis  8c  .Associates. 

Honolulu,  G.  M.  Hasegawa  and 
Heeia  Development  Co.,  homes,  $1,- 
550,000.  .Austin-Towill,  architects. 


P 


SET  SCREW  AND  /N  DEN  TER  E  M  T 

COUPLINGS 
&  CONNECTORS 

Only  ETP  has  all  these 
Ouality  Extras... 

■  Sparkling  Zinc  Chromate 
Overplating 

■  Concrete  Tight, 

U.L  File  Card  E24788 

■  Competitively  Priced 

■  One  piece  Solid  Tubular  Steel 

■  Pre  Set  Deep  Slotted  Staked 
Screws  —  no  backing  out 

■  Uniformly  Concentric  for 
Easiest  Wiring 

■  Extra  Heavy  Duty  Locknuts 

■  All  Sizes  up  to  2  " 

.VR  'E  -  iriA-  tO«  »VPeES  ••.D  PR'Ct  IIST 


CONNECT  WITH 


FOR  ECONOMY 


Electrical  Tubular  Products,  Irtc. 
74  16  GRAND  AVE  MASPtTH  (N.Y.C.)  N  Y 
OEfender  5-8000 
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Whether  it  is  a  block  and  tackle, 
grips  or  snaps,  you  will  find  a 
wide  variety  illustrated  and  de¬ 
scribed  in  the  Klein  Catalog. 

Klein  equipment  is  specially 
designed  for  the  tough,  hard  use 
that  it  receives  in  stringing  power 
or  communication  lines.  Grips, 
hooks,  snaps  are  all  drop-forged 
in  Klein’s  own  forge  shop  to  as¬ 
sure  maximum  strength.  All 
equipment  tested  to  stand  loads 
in  excess  of  safe  load  indicated. 


CHICAGO  GRIPS 

This  family  of  grips  suitable  for  bare 
wire,  solid  or  strand.  You  will  find  a  com¬ 
plete  selection  of  grips  for  every  type  of 
conductor  in  the  Klein  Catalog.  Jaw 
length  and  design  of  groove  combine  to 
eliminate  conductor  damage. 

No.  1628-5— available  with  plain  jaws  or 
bronze-lined  jaws.  Maximum  openings 
from  .198  to  .522  inch. 

SELF-LOCKING  BLOCK  TACKLE 

I/-  j  One  of  a  specialty  line  of 
Klein  block  tackles  with 
steel  shell  blocks  and 
drop-forged  hook.  Rope  is 
of  highest  quality  Manila. 
Safe  load,  1200  lb. 

No.  1802-30  furnished  with 
detachable  hook,  as 
shown.  No.  1802-30S  fur¬ 
nished  with  detachable 
swivel  anchor  hook. 


o; 


t|/|  c  Mkj  *  Sons 
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WESTERN  BUSINESS  TRENDS 

Output  Comparisons 

Year-to-Y’ear  Kwh  Output  Ghanges.  Per  Out  C^hange  Over  Same  Week. 
One  Year  .\go  for  Region  as  Indicated  in  Keyed  Map 


SWIVEL  HAND  LINE  SNAP 

The  only  drop-forged  snap  of  this  type 
on  the  market.  Has  swivel  clevis  and 
quick-acting  plunger  latch.  Will  take  Vi- 
inch  or  lighter  hand  lines.  Safe  load,  7M 
lbs.  No.  470. 

FREE  TOOL  GUIDE 

Write  for  103TG  Tool  Guide 
covering  complete  Klein  line. 

ASK  YOUR  SUPPLIER 

Foreign  Diet;  International 
Standard  Electric  Corp.,  N.  Y. 


7700  McCORMiCK  ROAO  CRiCACO  45. 


Better  Business— But  No  Boom 

Here's  how  .McGraw-Hill  economists  view  191)2  in  three  areas:  business 
investment,  consumer  spending  and  military.  Business  investment  is  expected 
to  rise  perhaps  as  much  as  20^,  giving  a  $7  billion  boost  in  the  area  ot  plant 
and  ecpiipment  purchases. 

While  the  consumer's  mood  has  been  one  of  “wait  and  see,”  the  outhwik 
is  bright  anil  consumers  will  probably  increase  their  expenditures  for  goods 
and  service  about  $19  billion  in  the  next  ten  months.  Increase  in  militarv 
expenditures,  growing  out  of  the  Berlin  crisis,  will  raise  defense  from  a 
fiscal  19()1  figure  of  $46.3  billion  to  a  fiscal  1962  figure  of  $52.7  billion. 

In  sum,  the  Ci\P  is  expected  to  reach  a  high  of  $565  billion  by  June  1962. 
Gontinuing  increases  in  wages  and  prices  and  monetary  inllation,  however, 
will  offset  the  benefits  from  this  level  of  business.  .Many  economists,  mindful 
of  the  sorry  flight  of  the  “Soaring  ’6()s,”  point  to  a  period  of  better  business 
but  not  a  boom,  .\ctually,  this  figure  approximates  a  3%  growth  trend 
from  1956. 


REI-ATIVE  WHOLESAI-E  PRICES  OF  ELECTRICAL  MATERIAL 

Latest  Previous  Year 

Month  Month  '  Ago 

Wire  and  cable  .  130.5  130.7  1,34.3 

Watt-hour  meters  .  118.6  118.6  120.9 

10-hp  motors  .  136.9  136.9  1.36.1 

225-hp  motors  .  176.8  176.8  229.0 

Hydro  generators  .  185.5  185.5  185. 

Steam  generators  .  185.0  185.0  203. 

15-kva  transformers .  133.0  133.0  133. 

50-kva  transformers  .  131.0  131.0  137. 

.500-kva  transformers  .  134.4  131.5  147.1 

Dry-type  transformers  .  133.7  133.7  149.6 

Switch  and  fuse  panelboards  .  126.0  126.0  132.4 

Circuit  breaker  panelboards .  139.2  139.2  139.1 

Indoor  oil  circuit  breakers  .  182.4  182.4  182.5 

Outdoor  oil  circuit  breakers .  150.2  152.7  181.3 


OO  UV  CJI  O'* 
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&  INDICATORS 


Economy  at  a  Glance 


Year  Month  Latest 

Ago  Ago  Month 


PERSONAL  INCOME  in  millioiu— •eaton- 
ally  adjusted  as  of  Sept.  15  (An  index  of 
rnnnuncr  tpcnding  potential) 


NONPARM  EMPLOYMENT  in  thousand! 
(Index  of  industrial,  commercial  actirity) 


J, 935.1 

1,915.9^ 

/ 

1,893.6 

MANUFACTURING  EMPLOYMENT  in 
thousands  (A  measure  of  manufacturing 
actirity) 


HOUSING  STARTS  in  thousands  of  units 
(Index  of  new  residential  customers) 


"SLIPPERIEST 

STUFF 

YOU  EVER  SAW 


NEW(^^ 

“lELU 


WIRE  PULLING  COMPOUND 

•  works  best  where  the  pulling  is  toughest— all  wire 
sizes— including  500  MCM  and  larger.  9 

•  spreads  out  on  wires  in  long  runs— it  won't  quit 
halfway  through! 

•  a  little  goes  a  long  way. 

•  safe  for  hands  and  insulation,  not  damaged  by 
freezing,  won’t  dry  out  in  the  can. 


INDUSTRIAL  BUILDING  CONTRACTS 
in  thousands  of  dollars  (A  rough  index  to 
the  dollars  of  electrical  contracting  businest 
six  months  to  a  year  ahead) 


►  LtMtking  to  I9(>2,  a  .\Ii(iraw-Hill 
\ews-Iiecord  forecast  indicates  that 
heavy  construction  contracts  will 
climb  ll^c  in  19<)2  to  a  record  $25.63 
billion.  The  publication  predicts  a 
sharj)  upswing  for  the  reniaimler  of 
1961  and  a  jrreliininary  forecast  for 
1963  at  about  the  ’1)2  level. 


EASILY  APPLIED  by  hand,  brush  or  cloth.  Wipes 
off  hands  easily.  It  doesn’t  "wash-off”  when  pull¬ 
ing  through  water  in  conduits.  Can  be  used  to 
pull  wires  through  steel,  fiber  or  aluminum  con- 
SOLD  THROUGH  Clings  around  sharp  bends  and  corners. 

AMERICA’S  LEADING  Available  in  quart  and  gallon  cans,  5-gallon  pails 
DISTRIBUTORS  and  55-gallon  drums. 


lOCAL 
the  helptni 
heMi  ee 

every 

•ifiaf 


For  complete  details,  write 


Source:  Mc(traw-HiU  Department  of  Economics 


IDEAL  INDUSTRIES,  Inc 

1042-J  Park  Avenue,  Sycamore,  Illinois 
IN  CANADA:  Irving  Smith,  Ltd.,  Montreal 
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Estimator’s  Guide 


Pric*»  «/ioum  are  for  new  construction  cost  tn  place.  Quotations  furnished  by  LeRoy  Construction  Service 


The  figures  in  this  guide,  furnished  by  LeRoy  Construction 
Service,  will  be  kept  up  to  date  and  published  periodically. 
This  guide  is  for  your  use.  Will  you  please  let  the  editor 
know  if  there  are  other  figures  or  ideas  which  would  make 
this  section  more  valuable  to  you? 


Residential  IViring 

PER  OUTLET,  12*  V— 2  WIRE 
Knob  Sc  tube  Each  7.S0 

Nonmetalllc  cable  Each  7.00 

Armored  cable  (BXL)  Each  16.00 

Armored  Cable  (BX)  Each  7.50 

Flexible  metallic  conduit . Each  14.00 

EMT  Each  18.00 

Conduit  rigid  . Each  23.00 

PSR  OUTLET.  236  T— 3  Wire 
(RANGE— OVEN— WALL  HEATER) 

Nonmetalllc  cable  (Romex)  _ Each  14.00 

Flex  conduit  (Greenfield)  _  Each  22.00 

EMT  Each  23.00 

•ERVICE  Sc  PANEL 
Light  panel  Sc  service 
SO  amp  lugs  120/240  v — 3  wire 
4  1  pxile  circuit  IS  amp  fused  70.00 

Light  panel  &  service 
100  amp  ACB  120/240  v— 3  wire 
4  1  pole  circuit  15  amp 

2  2  pole  circuit  20  to  50  amp  150.00 

Light  panel  Sc  service 

100  amp— ACB  120/240  v 
0  1  pole  circuit  15  amp 

3  2  pole  circuit,  20  to  50  amp  165.00 

Light  panel  &  service 

100  amp— ACB  120/208  v,  3  phase,  4  wire 
8  1  pole  circuit,  15  amp 
2  2  pole  circuit  20  to  M  amp 

2  3  pole  circuit  15  to  30  amp  . 225.00 

(Required  for  air  conditioning  system) 
INSTALL  LIGHT  FIXTURES 
(Fixtures  Purchased  on  Allowance) 

Incandescent  . Each  4.00 

Fluorescent  . Each  5.00 

Yard  light  . Each  5.00 

Bathroom  exhaust  fan  . Each  50.00 

Garden  pedestal  light  fixture  Each  40.00 


Commercial  Wiring — Conduit 


FLEXIBLE  METALLIC 


Per  C 

32.50- 36.00 

37.50- 43.50 
63.00-69.00 


No.  4/0,  stranded  690.00-  717.00 

No.  3/0,  stranded  .  567.00-  589.00 

No.  2/0,  stranded  .  451.00-  965.00 

No.  1/0,  stranded  .  378.50-  393.00 

No.  1,  stranded  .  322.50-  335.00 

No.  2,  stranded  .  240.00-  249.00 

No.  4,  stranded  .  182.50-  190.00 

No.  6,  stranded  .  137.00-  142.00 

No.  8,  stranded  .  106.50-  110.00 

No.  10,  stranded  .  80.50-  83.00 

No.  12,  stranded  .  66.00-  68.00 

No.  14,  stranded  .  57.00-  59.00 

No.  8,  solid  .  99.00-  102.00 

No.  10,  solid  .  75.00-  78.00 

No.  12,  solid  .  61.00-  63.00 

No.  14,  solid  .  52.50-  54.00 


Commercial  Wiring— TW 


WIRE  600  V— 75* 

750  mcm.  stranded 
600  mcm,  stranded 
500  mcm,  stranded 
4(X)  mcm,  stranded 
300  mcm,  stranded 
250  mcm,  stranded 
No.  4/0,  stranded 
No.  3/0,  stranded 
No.  2/0,  stranded 
No.  1/0,  stranded 
No.  1,  stranded  . . 
No.  2,  stranded  .. 
No.  4,  stranded  . . 
No.  6,  stranded  .. 
No.  8,  stranded  . . 
No.  10,  stranded  . 
No.  12,  stranded  . 
No.  14,  stranded  . 

No.  8,  solid  . 

No.  10,  solid  . 

No.  12,  solid  . 

No.  14,  solid  . 


Per  M 

1,850.00-1,924.00 
1,537.00-1,598.00 
1,300.00-1,350.00 
1,017.00-1,057.00 
850.00-  882.00 
750.00-  780.00 

635.50-  660.00 
543.00-  564.00 

432.50-  449.00 

356.50-  370.00 
306.00-  318.00 
227.00-  236.00 
173  00-  179.00 
128.90-  1M.00 

95.00-  98.00 

73.00-  75.00 

59.50-  61.00 

51.50-  53.00 

87.00-  90.00 

68.00-  70.00 

55.00-  57.00 

47.90-  49.00 


Commercial— Outlets  &  Connections 


RIGID  GALVANIZED 

Per  C 

14"  .  49.00-  54.00 

.  62.00-  68.00 

r  .  79.50-  87.00 

1V«"  .  103  00-115.00 

1«4"  121.50-132.00 

r  160.00-175.00 

214"  .  229.00-252.00 

3"  .  298.50-325.00 

3>4"  .  365.50-401.00 

4"  .  417.50-456.00 

5"  .  624  50-685.00 


Commercial  Wiring— EMT 


14" 

%" 

1" 

114" 

11!," 

2" 


Per  C 

34.50-  38.00 

43.50-  48.00 
58.00-  64.00 
83.00-  90.00 

70.50-  76.00 
103.00-112.00 


Conduit  and  wire  not  Included 

Light  fixture  outlet 
Recess  .  . 


Each 

8.00 


Surface  ...  .  7.00 

WP  8.00 

Duplex  outlet 

15  amp  .  9.00 

15  amp  WP  . 10.00 

Clock  outlet  .  9.00 

Floor  outlet,  flush  . 17.00 

Floor  outlet,  pedestal  type  .  23.00 

Outlet.  240  V,  3  wire,  1  phase, 

30  to  90  amp  . 13.00 

Outlet,  240  V,  4  wire,  3  phase, 

30  to  50  amp  . 16.00 

Switch,  single  pole  .  9.00 

Switch,  double  pole  . 10.00 

Switch,  3  way  . 10.06 

Switch,  single  pole  w/pUot  . 12.00 

Switch,  momentary  contact  .  10.00 


Commercial  Wiring— RHW 


WIRE  600  V— 75’ 

750  mcm,  stranded 
700  mcm,  stranded 
600  mcm.  stranded 
500  mcm,  stranded 
400  mcm,  stranded 
300  mcm,  stranded 
250  mcm,  stranded 


Per  M 

2,011.00-2,090.00 
1,867.00-1,940.00 
1,675.00-1,742.00 
1,401.00-1,457.00 
.1,140.00-1,185.00 
.  923.00-  960.00 
830.00-  860.00 


Motor  Outlet  &  Connection 

GREENFIELD  FLEXIBLE  CONDUIT 

Each 

Fractional  hp,  120  v,  1  phase . 11.00 

Fractional  to  3  hp,  240  v,  3  phase . 13.00 

5  to  10  hp,  240  v,  3  phase . 14.50 

15  to  29  hp,  240  v.  3  phase  . 18.00 

30  to  50  hp.,  240  v,  3  phase . 36.50 

60  to  100  hp,  480  V,  3  phase . 35.00 

For  Sealtite  add  25% 

For  explosionproof  add  50% 


Power  &  Control  Equipment 

MOTOR  DISC.  SWITCH  TYPE  C 
NONFUSIBLE  STD.  DUTY  250  V 

Each 

30  amp,  2  pole,  240  v .  19.00 

30  amp,  3  pole,  240  v .  21.50 

60  amp,  3  pole,  240  v .  34.00 

100  amp,  3  pole,  240  v .  52.00 

200  amp,  3  pole,  240  v .  84.50 

400  amp,  3  pole,  240  v . 178.00 

600  amp,  3  pole,  240  v  . 280.00 

30  amp,  3  pole,  575  v .  22.00 

60  amp,  3  pole,  575  v . 36.00 

100  amp,  3  pole,  575  v .  54.00 

200  amp,  3  pole,  575  v .  88.00 

400  amp,  3  pole,  575  v . 184.00 

too  amp,  3  pole.  575  v  . . 290.00 

PUSHBUTTON  STATION 
NEMA  1,  std.  duty 

One  button  . 14.50 

Two  button  .  17.00 

Three  button  . 22.50 

NEMA  1,  heavy  duty 

One  button .  20.00 

Two  button  .  27.00 

Three  button  .  34.06 

NEMA  4  &  5.  std.  duty 

One  button  .  32.50 

Two  button  .  34.00 

Three  button  .  38.50 

NEMA  4  &  5,  heavy  duty 

One  button  . 37.50 

Two  button  .  42.50 

Three  button  .  61.00 

MOTOR  STARTERS— MANUAL 

Size  00 — 1  pole,  120/208  v  .  17.00 

Size  00—2  pole,  240/480  v  .  19.00 

Size  0—2  pole,  240 '480  v  .  32.00 

Size  1 — 2  pole.  240/480  v  .  37.00 

Size  0 — 3  pole,  240/480  v  .  41.00 

Size  1 — 3  pole,  240/480  v  .  46.00 

MOTOR  STARTERS— MAGNETIC 
RESET  ONLY  IN  COVER 

Size  0 — 2  pole,  single  phase .  47.00 

Size  1 — 2  pole,  single  phase .  52.00 

Size  Hi— 2  pole,  single  phase .  67.00 

Size  0 — 3  pole,  3  phase .  55.00 

Size  1 — 3  pole,  3  phase .  60.00 

Size  2—3  pole.  3  phase  .  107.00 

Size  3—3  pole.  3  phase  . 173.00 

Size  4 — 3  pole.  3  phase  .  365.00 

MOTOR  STARTERS— MAGNETIC 
START,  STOP,  RESET  IN  COVER 

Size  0 — 2  pole,  single  phase .  56.00 

Size  1 — 2  pole,  single  phase  .  62.00 

Size  Hi — i  pole,  single  phase  .  77.00 

Size  0 — 3  pole,  3  phase  .  63.00 

Size  2 — 3  pole,  3  phase  .  68.00 

Size  2—3  pole,  3  phase  .  118.00 

Size  3—3  pole,  3  phase  . 183.00 

Size  4 — 3  pole,  3  phase  .  374.00 

UNDERFLOOR  DUCT  SYSTEM 
Duct,  No.  2,  single  run,  including 
Junction  boxes  and  misc.  ftgs., 

etc . Per  ft  2.90 

Duct  No  4,  single  run,  including 
Junction  boxes  and  misc.  ftgs, 

etc . . Per  ft  3g0 

Pedestal  underfloor  duct  outlet, 

power  Each  16.50 

P^estal  underfloor  duct  outlet, 
telephone  . Each  14  00 


These  prices  are  based  on  current 
labor  rates  in  San  Francisco.  To 
modify  for  your  area  the  following 
multipliers  should  be  applied  to  the 
labor  portion  (your  estimate)  of  the 
above  figures. 


Using  San  Francisco  as  .  1.00 

Los  Angeles  .  1.06 

San  Diego  1.05 

Oregon  0.90 

Western  Washington  .  0.90 

Eastern  Washington  .  0.89 

Idaho  . 0.82 

Utah  .  0.85 

Nevada  1.02 

Arizona  .  0.96 

New  Mexico  .  0.86 

Colorado  .  0.89 

Wyoming  .  0.84 

Montana  .  0.81 


“Just  the  way  they  pack  it  saves 
me  3%  of  the  cost  of  the  conduit  ” 


On  the  job  site.  That’s  where  Rome’s  quick-stacking 
strapped  bundles  of  EMT  and  rigid  steel  conduit  save 
you  time  and  money. 

How  much?  One  contractor*  reports  that  this  package 
was  worth  3%  of  the  cost  of  the  conduit  to  him  in  labor 
saving. 

Why?  Because  it  permitted  machine  off-loading  and 
spotting  of  rigid  conduit  by  size  at  the  job  site. 

Why  they’re  faster:  With  Rome’s  strapped  bundles,  one  of 
your  men  with  a  fork  lift  or  crane  can  unload  and  stack 
a  20-ton  truckload  in  just  30  to  40  minutes. 

Compare  this  with  the  man-hours  eaten  up  when  you 
unload  a  truck  or  trailer  of  small  bimdles  of  EMT  or 
rigid.  There’s  quite  a  difference.  And  that  applies  to  big, 
shipped-by-sea  pallets,  too,  where  you  have  to  break 
big  bundles  down  into  hundreds  of  little  ones. 

Not  with  Rome’s  strapped  bundles.  Each  one  con¬ 
tains  a  uniform  quantity  of  smaller  bundles.  That  makes 
for  easy  handling— where  it  counts — on  the  job  site. 

*Naine  furnished  on  request. 


Other  savings:  Handling  is  one  way  you  save.  You  also 
run  less  risk  of  damage,  since  the  securely  strapped 
bundle  protects  conduit  on  its  way  to  you  and  in 
storage. 

Storage  is  very  efficient,  since  the  rectangular  shape 
of  each  bundle  niakes  stacking  easy,  neat  and  unusually 
compact. 

And  you  can  inventory  quickly.  Bundles  are  viniform, 
so  counting  goes  very  fast. 

Why  not  get  all  these  advantages  next  time  you  order 
EMT  or  rigid  steel  conduit?  Just  specify  Rome — in 
quick-stacking  bundles.  Contact  your  Rome-Alcoa 
representative  for  more  information.  Or  write  to  Rome 
Cable  Division  of  Alcoa,  Dept.  4-101.  Torrance,  Calif. 

▼  ALCOA 

^  ROME  CABLE 

DIVISION 


For  phone  number  of  closeU  repre tentative  tee  advertising  irrdex  in  back  of  book. 


COIL 


Consult  the  following  Pacific  Coast  representatives:- 


i^NiNt  Klt^trir  &  Manufarlurinfc 

1733  N.  E.  Seventh  Ave.,  P.  O.  Box  7866 
Portland  12»  Oregon 


Younfc  Klertrir  &  Mfg.  C^. 

2134  Curtia  St. 
Denver  2,  Colorado 


Safety  SwitelilM>ard  tympany 

910-89th  Avenue 
Oakland  21,  California 


Bullllog  Elec.  Prod.  Cx>.  of  Loa  Angcica 

3020  Supply  Ave. 

Loe  Angeles  22,  California 


l-T-E  CIRCUIT  BREAKER  COMPANY 

BULLDOG  ELECTRIC  PRODUCTS  DIVISION 


Still  the 
leader  in 
residential  safety 
and  convenience! 


BullDog  Duplex  Pushmatic — 


BullDof  Electiic  Pioducts  Division.  l-T-E  Circuit  Breaker  Company,  Box  177,  Detroit  32,  Mich.  In  Canada:  80  Clayson  Rd.,  Toronto,  Ont.  Export  Division:  13  East  40th  SL,  New  York  16,  N.  Y. 


Sepwate 
■■•Mile  can 

protects  each 
circuit  of  the 
Duplex— trips 
instantly  in  the 
event  of  a 
short  drculL 


The  leader  in  convenience  .  .  .  the 
Duplex  Pushmatic  puts  two  general-pur- 
piose  circuits,  15  or  20  amps,  in  the  panel 
space  of  one — provides  maximum  circuit 
flexibility  with  smaller,  less  expensive 
panels.  And  the  Duplex  is  the  only  breaker 
with  exclusive  pushbutton  convenience. 
Also,  a  tripped  breaker  can  be  identified 
instantly  by  sight  or  touch,  resets  with  a 
push  of  the  finger.  For  complete  details  on 
Pushmatic  breakers  and  panels,  write  for 
your  “Pushmatic  Pocket  Guide” — if  s  free! 


The  leader  in  safety  .  .  .  BullDog’s 
Duplex  Pushmatic®  circuit  breaker  pro¬ 
vides  two  protective  systems  in  each  cir¬ 
cuit.  A  thermal  control  teams  up  with  a 
magnetic  coil  to  assure  maximum  protec¬ 
tion  under  any  residential  operating  condi¬ 
tion  and  to  avoid  nuisance  tripping.  Bolted 
bus-bar  connection  assures  tight,  positive 
contact  that  prevents  overheating.  This 
maximum  electrical  safety  is  your  best 
protection  against  costly  trouble  calls! 


THERMAL 


Thh  tyiwbol  itow  A 
for  drcMit  brookor 


This  tytnbol  ttondi 
forOUALfTY 
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Allit-Ckalmars  Mfg.  Co.  16,37,38,51,53,53,54 

San  Francisco . DOuglas  2-8384 

Lot  Angalat . AAAditon  6-2231 

Phoanix  .  CRattwood  4-5426 

Oanvar  .  CHarry  4-^56 

Salt  Laka  City  .  EMpira  3-1723 

Portland  CApitol  2-9835 

Saattia  .  MAin  4-3737 

Spokana  .  . .  FA  7-1581 

San  Diago  .  BE  2-7355 


Aluminum  Co.  of  Amarica 
San  FrarKitco  .... 

Lot  Angalat  . 

Danver 

Spokana  . 

Saattia  . 

Portland  . 

Boita  . 

San  Diego  . 

Phoenix  . 


4,5 

Yukon  6-6484 
HUntley  2-2684 
Dudley  8-1619 
Riverside  7-6124 
MAin  4-4040 
CApitol  2-9S6I 
2-8038 
CYprats  8-9326 
ALpina  4-9248 


American  Standard,  Air  Conditioners  Div.  85 
San  FranciKO;  Eckert-Lloyd  Co.  HEmlock  1-5792 
Lot  Angelas;  Eckert-Lloyd  Co.  Richmond  7-9655 

American  Steal  8  Wire  Div., 

U.  S.  Steal  Corp.  23,  33 

Columbia-Gerreva  Steal  Div.  in  following  citiet; 

San  Francisco  SUttar  1-2500 

Los  Angelas  .  lUdlow  5-1 171 

Portland  CApitol  2-9534 

Saattia  MAin  2-1972 

Salt  Laka  City  DAvit  2-0491 

Denver  .  AM  6-3001 


Bell  Electric  Co.  88 

Downey,  Calif.:  J.  H.  Kay  TOpaz  2-6818 

San  Francisco;  Garrison  &  Co.  ATwater  2-8220 
Denver;  A.  J.  Nelson  Co. 

Portland:  Pacific  Elec.  Salas  BEImont  5-4137 
Phoanix;  Fissell  Kostnar  Salat  WH  ^3513 


Bethea  Co.  Inc. 

Maydwall  6  Hartzell,  liK.,  in 
following  cities: 

San  Francisco 

Los  Angeles 

San  Diego 

Phoenix 

Tucson 

Medford 

Portland 

Seattle 

Spokane 

Butte 


VA  6-6900 
MA  8-7245 
JU  2-6749 
BR  5-7644 
MA  2-3331 
SP  2-9195 
CA  8-4173 
EA  3-1270 
MA  4-3285 
2-1219 


Chance  Co.,  A.  B.  50 

Burlingame,  Calif .  Oxford  7-1545 

Seattle  .  AAAin  3-6886 

Portland  .  CApitol  8-3866 

Lot  Angalat  .  LUdlow  2-6453 

Bountiful,  Utah . AXtel  5-7144 

Anchorage,  Alaska:  J.  P.  Bagoy BR  4-1884 

Honolulu:  Hugh  Bargion  ....HOnolulu  6-8846 


Columbia-Ganava  Steal  Div. 

Condon  Co.  Inc.,  Earl  E. 

Lot  Angeles 

Oavey  Tree  Surgery  Co. 

San  Francisco 
Los  Angeles 


90 

Dunkirk  1-3951 


Sutter  1-3377 
MAditon  3-1929 


Delta-Star  Elec.  Div.  (Sea  H.  K.  Porter  Co.  Inc.) 

Duncan  Electric  Co.,  Inc.  6 

Covina,  Calif:  C.  C  Blacksmith 

EDgewood  2-2150 
Reno;  Kitchen  Elec.  Supply  Co.  FAirviaw  2-4533 
Albuquerque:  AAA  Supply  ALpitsa  6-0307 
Phoenix:  W.  H.  Eddy  Elec.  Prod.  Inc. 

Alpine  2-6322 

Billittgs:  Montana  Elec.  Supply  Phono:  2-0528 
Dorsver;  Hamilton  Associates  CHarry  4-1505 
Shaffer  6  Nelson,  liK.  In  following  cities: 

Seanle  . Mutual  2-0186 

Portland  . BEImont  67437 

Spokarw  .  .  ...  FAirfax  7-9528 

Salt  Lake  City  HUnter  4-3382 

Eagle  Electric  Mfg.  Co.,  Inc.  92 

San  Francisco:  Brill  Electric  Sates  MArket  6-0456 
Los  Angeles:  Robt.  B.  Focht  MAdison  67736 
Portland:  M.  Levin  CApitol  2-9591 

Electrical  Tubular  Products  10) 

Los  Angeles:  Weingart  &  Lustig  ADamt  3-4111 
Portland:  Pacific  Electric  Sales  BEImont  5-4137 

Electro-Motive  Div., 

General  Motors  Corp.  18,  19 

San  FrarKisco  .  EXbrook  2-3546 


Erico  Products,  Inc. 


95 

LUdlow  1-9922 


Blackburn  Corp.,  Jasper  21 

San  FrarKisco:  Donald  E.  Irtgalls  JUniper  60332 
Los  Arrgales:  Robert  M.  Schow  HUbbard  3-7931 
Vancouver,  Wn.:  Wm.  A.  Horning  Oxford  4-4475 
Phoenix;  W.  C.  Osborn  Windsor  3-1815 

Denver;  Sales  Engineers  Co.  .  AComa  2-4893 
Salt  Lake  City: 

James  D.  Stephens  Co.  EMpire  3-7402 

Albuquerque;  Ralph  B.  Black  AMherst  50144 

BullDog  Electric  Products  Div.  3,  106 

l-T-E  Circuit  Breaker  Co. 

Denver:  Youitg  Elec.  Mfg.  Co.  AComa  2-4841 
Salt  Lake  City; 

Stevens  Sales  Co.  .  INgersol  7-5489 

Los  Angeles. 

BullDog  Elec.  Prod,  of  L.  A.  ANgelus  9-8101 
Portland; 

Coast  Electric  &  Mfg.  Co.  Atlantic  8-5373 
Seattle:  Coast  Electric  &  Mfg.  Co.  MAin  3-4750 
Oakland: 

Safety  Switchboard  Co.  LOckhaven  9-7001 
SacratTKnto; 

Safety  Switchboard  Co.  Gilbert  10273 

Burndy  Corp.  32,  33 

Shaffer  &  Nelson,  Inc.  following  cities; 

Portland  BEImont  4-7437 

Seattle  Mutual  20186 

Spokane  FAirfax  7-9528 

San  Francisco;  George  E.  Honn  Co. 

SUtter  1-7352 

Los  Angeles:  Earl  S.  Condon  Co. 

Dunkirk  1-3951 

Denver  Pe*er^nn  Co  DFr-e-  t.cz-rj 


Los  Angeles  LUdlow  1-9922 

San  Francisco:  Pacific  Utilities 
Supply  Yukon  61625 

Seattle;  Cascade  Distributors  MAin  4-5625 

Spokane:  Cascade  Distributors  Hudson  7-8114 

Denver:  Landes,  Zachary  & 

Peterson  SHerman  4-1311 

Everstick  Anchor  Co.  92 

Joslyn  Pacific  Co.  in  following  cities; 

Los  Angeles  LUdlow  7-4251 

San  FrarKisco  UNderhill  1-7313 

Seattle  MAin  3-1957 

Portland  CApitol  3-5127 

Fullman  Mfg.  Co.  92 

San  Francisco;  L.  F.  Church  UNderhill  1-2840 

Los  Angeles: 

Payne  6  Sloan,  IrK.  MAdison  4-7317 

Denver:  Kenneth  B.  Schumann  Co.  AComa  2-8913 

Bellevue,  Wn.:  R.  C.  Ertglish  GL  4-0566 

Portland:  Nelson  English  CApitol  3-9814 

G  8  W  Electric  Specialty  Co.  48 

Oakland:  C.  E.  Ingalls  &  Sons  Olympic  8-5622 

Los  Angeles; 

R.  E.  Cunningham  &  Son  MAdison  8-1105 

Seattle:  W.  R.  Hendrey  Co.  MAdison  3-3968 

Salt  Lake  City; 

Riter  Engineering  Co.  EMpire  3-7933 

Denver:  H.  C.  Guira  Co.  SPruce  7-2864 


EMpire  3-7933 
SPruce  7-2864 


Albuquerque;  Frank  W.  Gorman  CHapel  7-1596 

Geigy  Agricultural  Chemicals  13 

Div.  of  Geigy  Chemical  Corp. 

Lot  Angelas  ...  ANgelus  3-3855 

Portland  .  CApitol  7-416^ 

General  Electric  Co.  27 

San  Francisco  DOuglas  2-3740 

Los  Angeles  MAdison  67381 

Phoenix  Alpine  8-7724 

Denver  KEystorw  4-7171 

Boise  4-3021 

Salt  Lake  City  EMpire  4-1891 

Portland  ATwater  8-0281 

Seat'le  MAin  4-8300 


Graybar  Electric  Co.  Inc.  14,  15 

San  FrarKisco  .  AAArket  1-5131 

LOS  Angewt  ANgelus  3-7283 

Phoanix  .  . .  Alpine  2-237 1 

Denver  TAbor  67111 

Boise  .  BOIse  62594 

Butte  . BUtto  3233 

Portland  .  ATIaotle  65661 

Saattia  . MUtual  2-0123 

Salt  Laka  City  .  Elgin  9-8771 

Spi^ane  . FAirfax  7-6611 

Tacoma  .  AAArket  7-0164 

San  Diego  . BEImont  61361 

Tucson  A^in  2^439 

Salas  offices  In  followiisg  cities:  Bakersfield, 
Fresno,  Long  Beach,  San  Jose,  Oakland,  Oceart- 
si^,  Sacramento,  San  Bernardino,  Santa  Ana, 
Santa  Barbara,  Van  Nuys,  Calif.;  Colorado 
Spriftgs,  Cole.,  aitd  Eugorta,  Ora. 


Holan  Corp. 

Albuquerque 

Phoenix 

Denver 

San  Jose,  Calif. 


24 

Diamond  4-3444 
APplogate  B-6256 
CHarry  4-8671 
DRexel  9-2273 


Helophane  Co.,  Inc.  89 

San  FrarKisco  . .  YUkon  3-9655 

Bremerton,  Wash.  .  TRiangla  6-4069 

Montebello,  Calif . RAymond  65738 

Littleton,  Colo . PYramid  4-4527 


Hubbell,  Inc.,  Harvey 
San  FrarKisco 
Los  Angeles 

Denver;  Paul  A  Douden  I 

Spokane:  Elmer  Johnson 
Seattle:  Frank  A.  Strohackar 
Portland;  David  King 

Ideal  industries,  Inc. 

San  Francisco: 

Maddox  Sales  Co. 

Los  Angeles:  Maddox  Sales  Co. 
Phoenix:  Maddox  Sales  Co. 
Seattle; 

Northwestern  AgerKies,  Inc. 
Salt  Lake  City:  L.  M.  Slusser 
Denver:  C.  D.  Belt  &  Co. 


.  87 

Mission  T  334- 
CApitol  61167 
KEystorta  4-679t 
MAin  2516 
MAin  3-0357 
CApitol  B-I99C 


DOuglas  2-3249 
MA  4-2306 
CR  4-3807 

AAAin  3-8882 
Elgin  62322 
SKyline  69421 


Indiana  Steal  8  Wire  Co.,  Inc.  55 

(Distributed  by  Graybar,  all  brarKhas) 

San  FrarKisco  . AAArkat  1-5131 

Los  Angelas  .  ANgelus  67283 

Portland  .  ATlwtic  65661 

Seattle  . MUtual  2-0123 

Denver  TAbor  67111 

Salt  Laka  City .  Elgin  9-8^1 

l-T-E  Circuit  Breaker  Co., 

BullDog  Electric  Products  Div 

(See  BullDog  listing) 

Kearney  Corp.,  Jamas  R.  28,  29 

Branch  Offices; 

Emeryville,  Calif .  OLympic  5-4091 

La  Canada,  Calif .  MUrray  1-1026 

and  SYlvan  62933 

Portland,  Ore.  CHerry  4-5381 

Salt  Lake  City; 

Salt  Laka  City;  Conaly  Engineering  Co. 

EMpire  65013 

Golden,  Colo.:  Robert  C.  Smith 

...  . .  CRestviaw  9-5279 


Klein  8  Sens,  Mathias 
Glendale,  Calif. 
Redwood  City,  Calif. 

Kuhiman  Electric  Co. 

Maydwell  8  Hartzell,  I 
San  Francisco 
Los  Angeles 
Seattle 
Portland 
Phoenix 
Spokana 
San  Diego 
Denver:  Sales  Engii 
Salt  Lake  City:  Sales 


Citrus  63523 
EAAerson  9-2274 


2nd  Cover 

Inc.,  in  following  cities; 

VA  66900 
MAdison  67245 
EAst  3-1270 
CApitol  8-4173 
BRidge  67644 
MAdison  4-3285 
JU  2-6749 
ineers  AComa  2-4893 
Engineers  HUnter  63547 


leRoy  Construction  Services  49,  109 

San  Francisco  UNderhill  1-2483 

(Continued  on  page  108) 
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specify  proven  quality 


SCRU-TITE  HUBS 

for  rigid  conduit 


MYERS  ELECTRIC  PRODUCTS.  INC 

3019  S.  Vail  Ave.,  Los  Angeles  22,  Calif. 
RAymond  31-0031 


INDEX  TO  ADVERTISERS  AND 


(CentiniMd  from  p*9*  107) 


. .  GLancourt  4-5026 

. CHarry  4-9291 

and  CHarry  4-9292 
CApitot  04117 


Saattia 

Danvar 


Mason  Co.,  LI.  91 

San  Francisco: 

Howard  &  Goapp  Co.  MArkat  1-6759 

Los  Angalas: 

Junn  M.  Fincka  Co. . CApitol  5-4226 

Portland:  Pacific  Elac.  Sales  Co.  BEImont  5-4137 
Albuquarqua:  Ralph  B.  Black  Co.  Inc.  265-0144 


Portland 


H.  K.  Portor  Co.,  Inc., 

Dolts  Star  Hoc.  Div . 

San  Carlos . 

Albuquarqua:  Ralph  B.  Black 
Danvar:  W.  E.  Young  Co.  . . . 

Lot  Angelos  . . 

Phoanix: 

Delay  Elac.  Salat  Co.  Inc. 
Salt  Lake  City: 

Stavant  Salat  Co . 

San  Francisco  . 

Saattia  . 

Tucton: 

Delay  E'lac.  Salat  Co.  Inc. 


. 4tli  Cover 

...  LYtall  1-4461 
...ALpina  5-9625 
AComa  2-4841 
RAymond  3-0393 

. .  .ALpina  4-4176 

INgartol  7-5489 
EXbrook  2-2588 
...  AAAin  4-7066 


Midwest  Piping  Div.  of  Crane  Co.  3rd  Covet 
Lot  Artgelet  .  Angelut  8-6733 


Myers  Electric  Products,  Inc.  108 

Los  Angeles  RA  3-0031 

San  Francisco:  Howard  &  Goepp  Co.  MA  1-6759 

Denver:  A.  J.  Nelson  PE  3-5528 

Seattle:  Muth-Richards  EA  32128 

Bruce-Emmett  Co.  in  following  cities: 


•  FIT  STANDARD  KO’S!  ^ 

•  CAPTIVE  (/f\ 

0-RING  SEAL!  iVA 

only  captive  "O”  rings 
assure  water  and  dust-tight^ 
installations! 

•  NO  WELDING! 
serrated  nut  and  hub  bite 
both  surfaces;  positive, 
vibration-proof  ground! 

•  U.L.  APPROVED 

for  service  entrance  conduit! 

•  ALL  SIZES  from  Va”  to  6" 
Order  from  your 

Myers  Electrical  Distributor 
For  further  information  write 


MAin  4-6943 


National  Supply  Co. 

Tubular  Products  Div.  25 

San  Francisco:  Egbert  &  Assoc. . .  DOuglas  2-2975 
San  FraiKisco:  Arthur  &  Allan  . .  Yukon  2-34iM 
Los  Angalas:  Murphy-Hain  ...  ANgalus  8-3521 
Oarrvon  Fred  E.  Staibla  8  Sons  . .  .TAbor  5-3991 
Safi  LsIm  City: 

Fred  E.  Staibla  8  Sons  .  INgarsol  6-2461 

Saattia:  Northwestern  Agartcy  Inc..  .MAIn  3-8882 


P-W  Industries,  Inc.  100 

San  Francisco: 

Oliver  B.  Lyman  Co.  SUttar  1-6438 

Lot  Angelas:  Calrepco  Richmond  9-8485 

Denver: 

Landes,  Zachary  8  Peterson  Co.  SHerman  4-1311 

Butte:  Carlson  Sales,  Inc . Butta  8916 

Albuquerque:  Technical  Servica  Co.  CH  7-1508 

Seattle:  Carlson  Sales  Co.  ATwster  4-4630 

Portland:  Carlson  Sales  Co.  CApitol  8-3798 

Salt  Lake  City: 

Electrical  ^les  Co.  HUnter  5-0531 


Pacific  Gas  and  Electric  Co. 
San  Francisco  . . 


SUttar  1-4211 


Republic  Steal  Corp.  93 

San  Francisco  .  GArfiald  1-0977 

Los  Angeles  .  MAdison  4-5144 

Portland:  Shaffar  8  Nelson  Inc.  BEImont  4-7437 
Seattle:  Shaffer  8  Nelson  Inc.  MUtual  2-0186 
Spokane:  Shaffer  8  Nelson  Inc.  FAirfax  7.9528 
Denver:  C.  D.  Balt  Co.  SKylina  69421 


Paragon  Electric  Co. 

Los  Artgeles 

San  FrarKisco:  McCune-Westarn, 
Denver:  Roy  J.  O'Dontsall  Co. . 
Saattia:  John  B.  AAerifield  Co., 


AN  8-3895 
,  Inc.  YU  61006 
KE  4-0179 
Inc.  AAA  3-7850 


Roma  Cable  Div.  of  Alcoa 


Petersen  Engineering  Co. 

(Contact  factory  for  naarast  dealer) 
Santa  Clara,  Calif . 


Los  Angalas 

San  Francisco 

Saattia  . 

Salt  Lake  City 

Denver  . 

Phoenix  . . 


HUntlay  2-2475 
. . .  JUno  81584 
...  AAAin  4-4040 
ELgin  9-881 1 
KEvstone  4-0533 
..ALpina  4-9248 


AX  67712 


Phalps  Dodge  Copper  Products  Corp.  I,  9 

San  Francisco  .  Oxford  7-7333 

Los  Angelas  .  RAymond  81311 

and  PArkviaw  1-1191 


(Continued  on  page  109) 


ASSOCIATE 

ELEaRICAL  ENGINEER 


STATEMENT  REQUIRED  BY  THE  ACT  OF  AUG.  24,  1912,  AS  AMENDED  BY  THE  ACTS 
of  March  3,  1933,  July  2,  1946  and  June  11,  1960  (74  Stat.  208)  showing  the  ownership,  manage¬ 
ment,  and  circulation  of  Electrical  West,  published  monthly  at  Portland,  Oregon,  for  October  1, 
1961. 


Salary  range  $710-$862  to  work 
for  city-owned  electric  utility 
which  distributes  but  does  not 
generate.  Under  supervision  of 
superintendent,  will  do  system 
planning  and  design,  load  sur¬ 
veys,  map  and  records  mainte¬ 
nance.  BS  in  electrical  engineer¬ 
ing  required,  varied  utility  ex- 
perien(7e  desirable.  State  regis¬ 
tration  not  required.  Full  civil 
service  benefits.  Contact  Person¬ 
nel  Office,  Room  304,  City  Hall, 
City  of  Alameda,  Calif. 


1.  Tbe  names  and  addresses  of  the  publisher,  editor,  managing  editor,  and  business  managers  are: 

Publisher,  C.  W.  Leihy  . 255  California  St.,  San  Francisco  11,  California 

Editor,  Jack  Robinson  . 255  California  St.,  San  Francisco  11,  California 

Managing  Editor  . None 

Business  Manager,  Thomas  H.  Carmody  . 255  California  St..  San  Francisco  11,  California 

2.  The  owner  is:  McGraw-Hill  Company  of  California,  255  California  St.,  San  Francisco  11,  Calif. 
Sole  stockholder  is:  McGraw  Hill  Publishing  Company,  Inc.,  330  West  42nd  St.,  New  York  36,  N.  Y. 
Stockholders  holding  1%  or  more  of  stock  are:  Donald  C.  McGraw,  Elizabeth  McGraw  W'ebster, 
Donald  C.  McGraw,  Jr.  &  Harold  W.  McGraw,  Jr.,  Trustees  under  Indenture  of  Trust  m/b  James  H. 
McGraw,  dated  1/14/21  as  modified;  Donald  C.  McGraw  &  Harold  W.  McGraw,  Trustees  under 
an  Indenture  of  Trust  m/b  James  H.  McGraw,  dated  7/1/37  as  amended;  Donald  C.  McGraw, 
individually:  Estate  of  Mildred  W'.  McGraw,  Donald  C.  McGraw  and  Catharine  McGraw  Rock, 
Executors;  (all  of  330  West  42nd  Street,  New  York  36,  N.  Y.)  ;  Grace  W.  Mehren,  536  Arenas  St., 
Lajolla,  California;  Douglass  &  Co.,  140  Broadway,  New  York,  N.  Y.,  Touchstone  &  Co.,  c/o 
Wellington  Fund,  Inc.,  Claymont,  Delaware. 

3.  The  known  bondholders,  mortgagees,  and  other  security  holders  owning  or  holding  1  percent 
or  more  of  total  amount  of  bonds,  mortgages,  or  other  securities  are:  None. 

4.  Paragraphs  2  and  3  include,  in  cases  where  the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any  other  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting;  also  the  statements  in  the  two  paragraphs  show  the 
affiant’s  full  knowledge  and  belief  as  to  the  circumstances  and  conditions  under  which  stockholders 
and  security  holders  who  do  not  appear  upon  tbe  books  of  the  company  as  trustees,  bold  stock  and 
scenrities  in  a  capacity  other  than  that  of  a  bona  fide  owner. 

5.  The  average  number  of  copies  of  each  issue  of  this  publication  sold  or  distributed,  through  the 
mails  or  otherwise,  to  paid  subscribers  during  the  12  months  preceding  the  date  shown  above  was:  13,065. 

C.  W.  Leihy,  Publisher 

Sworn  to  and  subscribed  before  me  this  15th  day  of  September,  1%1. 

[SEAL]  VERNER  M.  AHOLA 

Notary  Public  residing  at  Seattle,  Washington 
(My  commission  expires  July  24,  1964) 


Manufacturer  of  complete  line 
of  electrical  wiring  devices, 
fuses,  etc.,  has  opening  for  ag- 

gessive,  alert  representative  in 
awaii  territory,  calling  on 
Electrical,  Hardware  and  Sun¬ 
dry  Wholesalers  and  OEM  ac¬ 
counts.  Send  complete  resume 
to  Box  321,  Electrical  West,  255 
California  St.,  San  Francisco  11, 
Calif. 


OCTOBER  1961  •  ELECTRICAL  WEST 


109 


WESTERN  SALES  OFFICES 


(C«ntiiMi«d  from  pa9*  1M) 


Royal  EUctric  Corp.  99 

Lot  Angalat;  Ecktrt-Lloyd  Co.  Richmond  7-9655 
San  Francisco:  Eckert-Lloyd  Co.  HEmtock  l-STOT 
Saattia:  Northwaitarn  Aganciai  MAin  3-8882 
Portland:  Northwattarn  AgaiKiat  CApitol  7-0434 
Phoanix:  Wm.  Banndorf  ...CRattwood  7-1662 
Oanvar:  Strong  8  Humphray . SH  4-135) 


Portland  .  CApitol  3-4161 

Saattle  . ,MAin  3-6310 

Salt  laka  City .  DAvit  2-5831 

Staarnt-Rogart  MFg.  Co.  .  20 

Danvar  .  AComa  2-8484 


r  S  8  C  Elactric  Co.  .  43, 44, 45, 46 

Burlingamo,  Calif.  . Oxford  7-1130 

El  monta,  Calif.:  Randolph  Eng.  Corp. 

CUmbarland  3-4183  and  3-7901 

Gl  Ibart  3-1701 

Phoanix:  Randolph  Eng.  Corp.  ALpIna  8-5281 

;  Salt  Laka  City: 

Ritor  Enainaaring  .  INqartoll  7-9449 

Portland:  S8C  Elac.  Co.  . BEImont  4-5388 


Subox,  Inc.  .  17 

San  FratKitco:  Wrathall  &  Kruti  EXbrook  7-3593 
Lot  Angalat:  R.  E.  Cunningham  &  Son 

. AAAditon  M105 


Portlarrd:  Wm.  J.  Cottrail 

8  Astoc.  . CApitol  7-6191 

Saattia:  Fred  H.  Carlton  Co.  ATwatar  4-4630 

Danvar:  Amblar  Co . TAbor  5-8885 


Sangamo  Elactric  Co.  30 

San  Francisco:  L.  A.  Nott  HEmlock  1-4738 
Lot  Angelas:  (Factory  Salat)  . ..  DLJnkirk  7-2336 

(Tima  Switchat)  .  ANgalut  8-6771 

Saattle:  T.  R.  Wood  .  MAin  3-8204 

Denver:  Mt.  Statas  Machinery ...  CHarry  4-7421 
Phoanix:  J.  E.  Redmond  Co.  ALpina  4-847) 
Portland:  R.  L.  Schoanbargar  CApitol  3-8742 

Butte:  R.  E.  McDonough .  Butte  2-5447 

Tucson  .  AXtal  8-4801 

Albuquerque: 

Gorman  Engineering  . CHapel  7-1596 

El  Paso:  Gorman  Ertginearing  KEyttone  2-3449 
Anchorage,  Alaska:  John  P.  Bagoy  BR  4-1884 

Southern  California  Edison  Co.  78 

Lot  Angelas  .  AAAditon  4-7111 


Square  D  Co.  110 

Lot  Angelas  CApitol  1-117) 

San  Francisco  JUnipar  7-4590 

Seattle  .  EAtt  3-1474 

Portland  . BEImont  4-8488 

Denver  KEyttone  4-6234 

Salt  Lake  City  .  DAvit  2-5859 

Phoanix  ALpina  8-6448 

El  Paso  KEyttorte  3-05M 

Spokane  .  . .  FAirfax  8-3690 

San  Diego  . BEImont  3-7621 

Fresno  . AMhertt  8-6268 

Standard  Oil  Co.  of  Calif.  31 

San  Francisco .  Slitter  1-7700 

Lot  Angelas  .  AAAditon  4-27)1 


Victor  Spocialtiat,  Inc.  109 

San  Francisco: 

Stanley  Salat  Corp .  UNdarhill  3-8900 

lot  Angalat:  Hayjax  Co . AAAditon  8-5256 

Phoenix:  George  W.  Hill .  WH  6-1657 

Salt  lake  City:  John  E.  EIggran  AXtal  5-0472 
Danvar:  Bacon's  Elac'l  Equip.  CH  4-6563 


Weld  Rita  Co.  ....  ^ 

Oakland  .  ANdovar  1-3341 

lot  Angelas  .  AAAditon  4-9338 

Bruce  Emmett  Co.  in  following  cities: 

Portland  BEImont  2-8117 

Seattle  Mutual  2-6737 

Spokane  WA  6-6352 

Salt  Lake  City  ELgin  9-8577 

Honolulu: 

National  Elec'l  Supply  Honolulu  9-2091 


Wattinghouta  Elactric  Corp. 

10,  11,  72,  73,  74,  75,  76,  77 

San  FratKitco  . EXbrook  2-5353 

Lot  Angalat  . AAAditon  6-3881 

Oanvar  .  KEyttone  4-8)21 

Phoanix  . ALpina  8-8621 

Salt  Lake  City .  Elgin  5-3413 

Seattle  .  ^in  2-0808 

Portland  . ATIantic  8-6311 

Sp^ana  .  FAirfax  8-3371 


Send  me  the  CURRENT  Edition  of  the  ELECTRICAL  WEST  BUYERS'  GUIDE 
&  MANUFACTURERS'  DIRECTORY  as  a  FREE-BONUS  for  a  subscription 
to  ELECTRICAL  WEST  at  the  rock-bottom  rates  of  only 

1  year— $3.00  2  Years— $5.00  3  Years— $6.00 

Payment  enclosed  Bill  me 

Name  Title 

Address:  Home 

Business 

City  Zone  State 

Company  . 

Type  of  Business  .... 
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THEY  STAY  ON . 

All  VICTOR  *MAGIC*  CLAMPS 
and  STRAPS  for  Thin  and 
Heavy  Wall  Conduits  have 
this  time-saving  snap-on 
feature. 


Contractors  everywhere  are 
switching  to  VICTOR.  Cash  in 
on  this  heavy  demand.  Add 
these  fast  selling,  profitable 
Clamps  and  Straps  to  your 
line 

Write  for  the  new 
Victor  Strap  Catalog. 

Lists  over  600  Items 
to  fasten  Wire.  Cable, 
Tubing  and  Conduit 


laOR  SPECIALTIES  JNC. 

m  A4AIN  n.,  NIW  tOCHilU.  N.T 
rfc«  Graofuil  Singl*  Sourca  for  Clampt  and  Strap* 
California  Rapresentatives: 


STANLEY  SALES  CORP. 

1122  Felsaw  Street 
Sae  Fraecisca  3,  CaNf. 
Pham:  UNdarhill  3A900 


HAYJAX  COMPANY 

436  Calytan  Street 
Las  Aagalas  13,  CaM. 
Pha«M:IUS-S2S6 


ELECTRICAL  CONTRACTORS: 


You  waste  a  lot  of  time  and  money 
bidding  on  many  jobs  you  do  not  get. 
This  costly  waste  cuts  deeply  into  your 
profits  and  you  do  not  make  tbe  money 
you  should. 

We  can  furnish  you  excellent  electrical 
estimating  service  at  a  saving  of  over 
50%  of  your  present  estimating  costa. 
We  can  furnish  you  take-offs  and  man 
hours  only,  or  we  can  furnish  complete 
estimates  showing  detail  lists  of  mater¬ 
ials,  at  current  unit  prices,  and  man¬ 
hours  and  labor  costs,  together  with  a 
detailed  list  of  overhead  items  and 
profit. 

You  can  check  each  item  of  our  estimate 
and  compare  it  with  your  own.  Thus 
you  get  the  benefit  of  two  independent 
estimators  in  the  preparation  of  your 
bids,  all  at  a  definite  saving  in  estimat¬ 
ing  cost. 

Call  us  for  complete  information; 
without  oblif>ation  of  course. 


LeROY 

CONSTRUaiON  SERVICES 

UN  1-2483 

768  Brannan  Street  Son  Francisco  3 
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it’s  the  details  inside  the 

g*  200  Ampere 
HEAVY  DUTY 
Meter  Sockets 

that  make  - - - 


better. 


them 


\3l^  lay-in  pressure  lugs 

The  WAL-300  tin  plated  aluminum  pres¬ 
sure  terminal  connectors  are  U/L  approved 
for  copper  or  aluminum  conductors— Range 
1/0-300  MCM. 


LOW  TEMPERATURE  RISE 

Well  below  the  allowable  maximum 
established  by  many  Serving  Agencies, 
NEMA,  EEI  and  Underwriters’ 
Laboratories. 


UNIVERSAL  KIT- GREATER  FLEXIBILITY 

Available  for  field  mounting  of  5th  jaw  in 
3  o’clock.  6  o'clock  or  9  o'clock  position. 


LESS  INSTALLATION  TIME  AND  COST. 

GREATER  FLEXIBILITY. 

DEPENDABLE  QUALITY  -  SAFETY. 

LOW  METER  INSERTION  PRESSURE. 

LOW  TEMPERATURE  RISE. 

A  COMPLETE  LINE -4  JAWS  THROUGH  7  JAWS. 
AVAILABLE  FROM  AUTHORIZED  DISTRIBUTORS. 
UNDERWRITERS’  LABORATORIES  APPROVED. 

Square  D— 200  Ampere  Heavy  Duty  Meter  Sockets  are  designed 
to  meet  today’s  exacting  requirements  for  Service  Reliability. 

Write  for  Bulletin  SL29  for  more  details.  Square  D 
Company,  USS5  Valley  Blvd.,  Los  Angeles  S2,  Calif. 


STRAINING  j  OR  PUSH 


LOW  INSERTION  PRESSURE 

Full  floating  pressure  plate,  spring-nut 
loaded,  automatically  applies  gentle  even 
pressure  on  meter  stabs. 


Available  in  Raintight,  Surface  or 
Semi-flush  Mounting  Enclosures. 


ASK  YOUR  ELECTRICAL  DISTRIBUTOR  FOR  SQUARE  0  PRODUCTS 


SqUHRE n  CDMPHNY 


“WHEREVER  ELECTRICITY  IS  DISTRIBUTED  AND  CONTROLLED' 


NEW  PG&E  UNITS 
PIPED  BY  MIDWEST 


Pacific  Gas  and  Electric  Company,  serving  the  rapidly 
growing  region  of  Northern  and  Central  California,  has 
added  3,615,500  KW  of  steam  plant  capacity  since 
World  War  II  alone.  Another  720,000  KW  is  scheduled 
for  completion  by  mid-1963.  Midwest  is  proud  to  have 
been  the  piping  fabricator  and/or  erector  for  most  of 
the  new  or  expanded  plant  capacity  completed  to  date 
or  under  contract,  and  to  have  been  selected  as  the 
fabricator  and  erector  for  PG&E’s  newest  project— units 
3  and  4  at  Morro  Bay  Station.  In  all,  PG&E  will  have 
26  generating  units  in  7  plants  benefiting  from  power 
piping  by  Midwest! 

For  an  illustrated  booklet  on  Midwest’s  capabilities  in 
piping,  write  for  Bulletin  60B,  POWER  AND  PROCESS 
PIPING. 
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••w  1,370,000  IfW  Pifftoitrg  Pow0r  MaM. 

At  Imh  arm  vmitt  5  ami  6  (660.000  KW)  far  wfwli 
rmtamtly  (omfJmfmri  thm  pipmg  faf>rkafiort  arni  mrmrtiom. 


4  Division  of  Crane  Co.  j  1450  South  Second  Street.  St.  Louis  4,  Missouri 
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the  new 

DELTA-STAR 

fnS-50 


DISTRIBLflON  TRANSFORMERS 


DS-50  design  offers... 


•  Lighter  weight  and  smallei;  size' 

•  Short-circuit  capabilities  .  .  .  50  times 


rated  current! 


Minimum  temperature  gradient  due 
to  reduced  hot  spots' 


•  Incre-ased  insulation  life  by  drastic 
reduction  of  short  circuit  forces' 


•  Better  regulation  through  improved 
impedance  characteristics! 


DELTA-STAR  lU 


ELECTRIC  DIVISION 


H.  K.  PORTER  COMPANY,  INC. 

Delta-Star  Electric  Division,  1777  Industrial  Way,  Belmont,  California,  or  from — 

Delta-Star  tales  offices  at  Albuquerque,  Denver,  Los  Angeles,  Phoenix,  Salt  Lake  City,  San  Francisco,  Seattle,  Tucson. 

PORTER  SERVES  INDUSTRY  with  steel,  rubber  end  friction  products,  esbestos  textiles,  high  voltege  electricel  equipment,  electricel  wire  end  ceble,  wiring  systems,  motors, 
fens,  blowers,  specielty  elloys.  points,  refractories,  tools,  forgings  end  pipe  fittings,  roll  formings  end  stsmpings,  wire  rope  end  strand. 
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